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In a field study^ the oil-seed cakes of castor, marg9$a/ 
neem« mustard, rocket-salad/jdjuajn and groundnut (peanut) and 
two nematicides, viz., carbcfuran and aldicarb significantly 
reduced the population of plant parasitic nematodes. But 
nematicides had slight edge over the oil-seed cakes* There 
was a direct correlation between the reduction in nematode 
population due to various treatments and improvement in plant 
growth of tomato, eggplant and okra and yield of carrot. 
In an integrated approach, by ana large, deep ploughing 
(40 cm deep) together with soil application of the oil-seed 
cak«s and the nematicides brought about greater reduction In 
tha papwjtatient ocf plant parasitic nematode? and an increase 
in plant 9x»wtli/yial^ as oempared t® the eff^et of thesa 
t^eatmtntt whan applla^ i in normal ploughed (20 ^m deep) piata* 
IQlia bantficial tifact of cil»$eed cakes and nematicides 
pa^aisttd in tha field avan after a lapse af six months whan 
tanata was fsawn in tlit follawing $@ason» Hare again the 
a«»i»iiit^  affact af ail«»iaad ^kat/ntmaticidas and deep plaugih-
in? »aa faund «a Ht »ifa banaliaial* 
Soil amendment3 with fresh floral parts and decoenptsti , 
fruits, leaves and bark of marqosa/neem and Persian lilae/ 
bakain were found to be highly satisfactory in reducing tht 
natural infestation of plant parasitic nematodes around tomato 
and eggplant* In separate experiments the root-knot develop* 
ment caused by Meloidogyne incognita and populations of Roty«» 
lenchulus reniformis on tomato and eggplant and TylenchorhvRg^u|i 
brassicae on cabbags and cauliflower were also controlled effi** 
ciently by the above treatments* Highest inhibition was ob-
served in case of treating the soil with the fruits of margosa 
and Persian lilac. As a consequence of reduced populations 
of plant parasitic nsnatodes and root galling, the growth of 
the test plants was improved significantly* 
Water extracts of leaves, flowers, fruits, bark, roots 
and gum of margosa and Persian lilac killed high percentage 
of commenly occurring plant parasitic nematodes j ^ vltre tests* 
th0 sensitivity of different nematode species was, howeve^t 
different against different extracts* The mortality iii€ir«a«*^  
with an increase in the concentration of water extracts niii 
the exposure period* Hatching of larvae of MeloidogYiie itteeg* 
_nita was also considerably redu««d to varying degree in all 
the abtvt txtraets* Similar results were obtained with rcapatt 
to nematode mortality and hatching in the solutions of SOVRI 
€ht!Di«als df isarifdsaf viz** azadiraehtini nimbidie a«id^ ninl&iiit 
kaampferol and quarsttln and two nematicides, vizti carbofuraA 
and aldlcarb* 
Dipping of roots of tomato and eggplant seedlings in 
different concentrations of leaf extracts of margosa and P«rsiaii 
lilac and solutions of some chemicals of margosa, viz«» azadii^ a** 
chtin, niEibidic acid and nimbin significantly inhibited the 
penetration of the root-knot larvae into the roots and the 
subsequent root gallings. Similar results were also obtained 
with the decrease in the population of Rotvlonchulus renifog«|.» 
on tomato and eggplant# Root-gallings caused by Meloidocfvne 
incognita and population of Rotvlenchulus reniformjs were gra-
dually decreased with an increase in the concentrations of the 
leaf extracts and solutions of neem chemicalo and the duration 
of the dip treatments Plant growth was improved as a result of 
reduced root galling and the population build-up of nematodes 
due to root-dip treatments. 
Chopped shoots of some latex-bearing plants, e.g*.^  Eapl 
M S U I & U t t £• Ugy9iAU» g^l^tfopl^ prpcyya, Pe<;|ilay^ 1^ <^|f JyU^* 
Ai^Sit^iit l>|f¥i^ i# I^ ,fiy^ vj^ ana and Herjjum ll^Jxi^i signifi««iitl|r 
jr«)dlueed th* r&ot*»knot development eauced by Meloidogyni i»efegft^ l||, 
and the populations of common plant parasitic nematedet In « 
neturally infvsteci field soil areund temato and eg^plant^ SiHlJkfi 
results wt£i also obtained in single pathogenic eenditi#nt^ t»f.i^ , 
RetvXwnahuitt^ :^ en^ i;yi»ls on tomat© and eggplant and TYiftnehoghv^» 
ghm fegafty|.i^A» 9n tabi&agt and cauliflawex* Plant grawth in all 
tlfie t]r«a%iaaiits was iia|pt@¥tt» 
Th« plant latices of Euphorbia nerilfoJLla. £• tlrucall,|fc 
Calotropls procera» Pedilanthus tlthymaloides* Thevetia 
ptruviana and Ntrium indlcum brougllt about high percentage «f 
kill of commonly occurring plant parasitic nematodes. There 
was a linear relationships between the mortality of the test 
nematodes and the concentration of the latices. The mortality 
of the test nematodes increased v/ith an increase in the concen-
tration of latices and the exposure period. Hatching of larvae 
o^ Meloidoqyne incognita was also significantly inhibited to a 
varying degree in all the latices tested. These results with 
respect to toxicity of plant latices to various nematodes and 
inhibitory properties against the larval hatching of M, incognita 
were comparable to the effects of two test nematlcides, viz., 
carbnfuran and aldicarb. 
When the roots of seedlings were dipped in the plant la» 
tle«s of fialetropis procera* ^uohoxbla neriifQlia and £• . 
tirueall^ f^ rlex to Ineoulationt thtre was a significant inhitoi** 
tien in th% ptfi«tration of larva* and the su^»«quent root falliiif 
«ay«td by lieXoldoavifi* incognita on temato and eggplant. R«>tt* 
dipping also caused « significant inhibition in the population 
build-up of Rotyjepghulus ren|.f»giii« on tomato and eggplant and 
yvitnefegghYRCIms ter,f^ii€ae on cabbagt and eauliflower. Plant 
growth was improved du» to the rodt^dip treatment* 
Diff«;r«nt soil asendnents with «foopsp«d i««v>M# fIfwert and 
5 
st«ms of Taqates lucidaj J# mlntita and J. f niiifQlla wert f^ ifiiA 
highly satisfactory in reducing the root-knot development anil 
populations of Rotylenchulus rgniformis on tomato and eggplantit 
and Tylenchorhynchus brassicac on cabbage and cauliflower. In 
another experiment, the populations of various plant parasitic 
nematodes inhabiting the naturally infested field soil> were 
also reduced significantly by the above soil amendments. The 
plant growth in all the cases was improved over untreated con-
trols. 
Water extracts of different parts of laqetes lucida> J. 
minute and J. tenuifolia were founa highly deleterious to 
different nematodes* Ihere was a direct relationship between 
the mortality of the test nematodes and the concentration of 
the fextract. The mortality increased with an Increase in th» 
concentration of the extracts and the exposure period. Ail tht 
water extracts significantly arrested the larval hstchinf ©f th% 
root^knot nematodts^ M^loidoavne incognita. In a comparativ* 
stu4y wi1i)i tw@ nea&tleid«6i viz** carbefuxan and aldicarb tlk« 
wat#r •xirattt ef difftr^nt plant parts of marigolds were fdiifii 
tquiiJly toxic against tivmatedes and inhibitory for larval 
hatching* 
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INTRODUCTION AND REVIEW OF UTERATRUE 
1. INTRODUCTION AND REVIEW OF LITERATURE 
Plant parasitic nematodes constituting a substantial portion 
of soil biota are cosmopolitan and attack a large number of 
crops; and they are now firmly recognized as potentially serious 
constraints to crop productivity. They present some of the 
most difficult pest problems encountered in the agricultural 
economy by way of incurring enormous losses to crops. 
Although accurate information on the extent of crop losses 
caused by plant parasitic nematodes is difficult to assess but 
approximate losses have been expressed by many workers. For 
instancet Stapel (1953) estimated an average annual loss of 
50,CX)0,000 kroner ( £ 2^ million) resulting from the attack of 
the cereal root eelworm, Heterodera ^vewae in Denmark. Southey 
and Samuel (1954) found an average annual loss in potato to the 
tune of £ 2 million resulting from [Heterodera rostochiensii 
in U*K« and Wales in 1949. Orr (1984), in Western Texas, estl-
raatvd an annual lots of 85,600 bales in cotton yield due to 
M»l#idttqyi^ f jySiSSM^* ^^^* other estimates of annual losses 
cauf«d ^y ntaat^dts ranged from 250 million dollars (Hutchinson 
^Al», 1961) to 500 million dollars (Cairns, 1955). The yearly 
losses estlBiattd by the United States Department of Agriculture 
(U.S.D»A«) in 14 «rops amount to $ 372,335,000 (Taylor, 1967). 
Good (1968) reported that out of IQ^ loss of soybean crops due 
2 
to nematodes the contribution of root-knot and soybean cyst 
nematodes wa?. AtAO/. and 2.0CU< respectively. Feldmesser et al« 
(1971) while working on 16 field crops, 23 fruit, nut and vege-
table crops and all ornamental crops in U.S.A.» estimated an 
average annual loss of $ ly590»326»934 due to nematodes. Loss 
in marketable yields at highest pieplant density in some vege-
tables were recorded by several workers (Olthof and Potter^ 1972, 
1973; Olthof ^ ^ . , 1973, 1974; Potter and Olthof, 1974). Yield 
losses of 20-59?^  have been reported for cowpea (Ogunfowora,1976). 
Ogunfowora (1976) also reported losses ranging from 10 to 89J< 
depending on the tomato cultivar and level of root-knot infesta-
tion in the field soil. In upland rice, loss is put at Ibyi in 
the Ivory coast (Diamonde, 1981). Sasser (1979, 1980) reported 
that 6 Meloidoavne spp. are responsible for about 9 ^ of the 
damage to crops. 
In our country, it is not fully known as to how much losses 
nematodes cause to crops by way of damage. However, Krishnappa 
(1985) has summarized the crop losses in terms of money or per* 
c«nta9* 9i ar«a inf«Gt«d due to the plant parasitic nematodes. 
Van Btrkuffl and Stshadri (1970) reported the loss of $ 10 million 
from 'tar cockle* disease caused by /Vnguina tritici in wheat 
and $ 8 million due to •molya disease' caused by Heterodera 
^vntt in the province of Rajas than. Besides this, crop loss in 
cofftt unused by Pratvlenchus coffeae worth $ 3 million was 
also assttsed. Paruthi and Bhatti (1985) reported a loss of 
2»85j^  in yield of wheat due to Anquina tritici* In another 
report Handa e^ al, (1985) estimated the losses in barley due 
to H. avenae to the tune of Es, 1687 - 5911 per hectare* Sen 
(1958) reported a loss of 70^ in chilUes, eggplant, tomato and 
okra. Bhatti and Jain (1977) and Jain and Bhatti (1978) esti-
mated thet losses due to Meloidoqyne incognita in okra, tomato 
and eggplant were 91, 46 and Alyi respectively* Reddy (1985a) 
reported that the crop loss of tomato due to ftA, incognita was 
39.7Q}^, In case of peas hn» incognita caused 19.95 - 20,4^ 
losses in the yield (Reday, 1985b). 
The losses incurred by nematode pests, in terms of reduced 
crop yields and lowered quality of products, are of such magni-
tude that they require the best use of control measures. The 
methods of nematode control are not much different from those 
employed against other parasitic agencies. They traditionally 
fall in four byoad categories, viz., physical, chemical, biolt)* 
gical and cultural methods. 
The effects of physical factors such as steam sterilization 
of «4»iJLf hot water treatment etc. have been reviewed by Jenkint 
(l%0)f S&uthty (1965) and Cuany (1971). The role of major 
environmental factors, particularly those concerning the soil 
environmtntf on the growth and decline of nematode population 
has been reviewed by Oastenfeiirlnk (1960), Wallace (1965), 
Seinhorst (1970), Ritttr (i976)t Nwt#n (1978, 1979), Van Gundy 
(i978)t ftiU and Van Quiidiy (1979) m^ Taylor and Nelson (1981) 
Among the chemical factors iittmaticides have been widely 
used to manage the population of plant parasitic nematodes. The 
literature has been nicely reviewed by Peachy (1965), Smart 
(1969)» Van Gundy and McKenry (1977), Van Berkum and Hoe«tra 
(1979), Lamberti (1979) and Wright (1981). 
Biological method includes the effect of predacious or 
parasitic micro-organisms such as nematodes, fungi and bacteria, 
etc. (Sayre, 1971, 1980a, bf Norton, 1978f Mankau, 1980). 
Nematodes are also affected to a great extent by land 
management and cultural practices such as fallowing, flooding, 
tillage, prevention of spread, selection of healthy propagating 
materials, crop rotation etc. (Berge, 1971; Nusbaum and Ferris^ 
1973; Norton, 1978{ Netscher and Taylor, 1979; Bird and Thomason, 
1980; Khan, 1981; Davide and Castillo, 1981; Andersson, 1982; 
Noe, 1986); use of resistant varieties (Moore, 1960; Howard, 
1965J Hunt and Peadtn 1972); and application of organic matter 
(0©«tenbrink, I960| Brown^ 1965; Singh and Sitaramaish, 1970; 
Sayjre, 197i| Alamp 197^J H»£ton, 1979, Myller and Gooch, 
1982 and Hdsnieli jj^ jy^ «f If84)* 
Th« sftin 9o«l #f tht pirttcnt ttudy i$ to manage and eont3r#l 
the plant parasitie neaatoelaa to help ameliorate crop produetion* 
Emphaaia ia en avoivinf aliain^ r and aaaily accessible eonts®! 
measuraa* For this, the affect of organic soil amendments both 
conTantionaJL aa wall as non^aonvantionalp has been studied on 
the population of plant pairasitic nematodes which commonly 
inhabit the Alig«rh soils. A review on this aspect is given 
below. 
Organic amendmentts 
Effect of different kinds of organic matters on plant 
parasitic nematodes has been investigated by many scientists. 
The organic additives used were mostly of plant origin or waste 
farm products. In most of the cases these were found to have 
suppressive effects on nematode disease developmentt however, 
their impact on improving plant growth and crop yield was not 
consistent. The early literature on nematode control stressed 
the importance of keeping the organic contents of soil high. 
An overview of the work done on the subject is as follows. 
Linford £t ^ . (1938) observed a significant reduction in 
root-knot nematode population when chopped pine apple leaves 
were applied to the soil at the rate of 50-200 tons/acre. This 
work of Linford and co-workers sparked an interest in various 
organic materials as possible soil amendments for the control 
of plant nematode diseases. Thusp largely for practical reasonst 
phyton«mat»iagists besant intei^ tsted in organic soil amendments. 
Duddington and Duthoit (1%0) noted high reduction in the 
population of H^teredera avenae when chopped cabbage leaves 
were incorporated into the Infested plotsf while Hoplolaimm 
tylfenchiformis and Pratvlen^hus penetrans populations were 
managed by allowing punpkin pieces to rot in the field 
(Hutchinson et al.»t 1960). 
Chopped leaves of many plants significantly reduced the 
root-knot nematode (Haraeed, 1970? Mankau, 1962, 1968; Haseeb 
et al., 1978, 1984b). Green leaves of many plants viz., 
yiizadirachta indica. Melia azedarach« Cassia fistula> 2» 9cci'» 
dentalis, Crotalaria .juncea and Sesbanla aculeata significantly 
reduced the population and root-knot development of Meloidoqvne 
javanica (Singh, 1965J Singh and Sitararaaiah, 1967, 1973; Zaiyd, 
1977; Gupta and Ram 1981; Ram ana Gupta, 198Q, 1982). Gradual 
reduction in the population of Meloidoqvne hapla was observed 
by adding various parts of Crotalaria sp. and marigold (Yuhara, 
1971a, b)J of Tvlenchorhvnchus dubius and Hoplolaimus sp. by 
the addition of homogenized leaves of corn, tomatoes and hemlock 
(Miller, 1978; Miller ^  aJ,. 1973b). Neem leaves (Zaiyd, 1977) 
resulted in satisfactory control of root~knot nematodes. In a 
similar study Haseeb and Alam (1984) noted that chopped floral 
plant parts reduced the soil population of many nematodes. 
Mian and Rodrigutz-kabana (1982b, c) pointed out that spent 
coffte grinds« Crotalaria> Kudzu or ramie hays applied at lyi 
(W/W) wa3r# mo»t effeetiva in reducing root-knot galling cauted 
by |ftaloldoavne aranaria on Cucurbita pepo. Lonaidorus elonqatm 
were rtduced by incorpc^ xrating raspbtrspy canes to the soil 
(Taylor and Murantf 1966)« 
Ifaqatas areeta, J* i^ uaij^ a and Calendula officinalis were 
found effective as green C3?ap manure to control stem nematode ^ 
infection on strawberry when applied nine months before planting 
(Andreeva, 1975). In another report, the nematode population 
was found significantly reduced by adding green manure to the 
soil (Gour and Prasad, 1970; Sitaramaiah, 1978). 
It has been advocated that the amendments may have toxic 
principles as has been shown by nematicidal properties of water 
extracts of Anaaallis arvensis (Nene and Thapaliyal, 1966), 
Erioeron linifolius (Nene and Kumar, 1967), Helenium hybrid 
(Gommers, 1971), ginger, garlic and pepper (Sukul et al..l974), 
Urtica urens and Cephaloria svriaca (Mohammad et al., 1981), 
Arqemone maxicana and garlic (Nath et al., 1982a, b), Diqitaria 
decumbans (Haroon and Smart Jr., 1983) Taqetes patula (Rajvanshigj 
ail,, 1985), Recently Tiyagi eit al^ . (1985) have reported nematicidal 
nature of water extracts of different plant parts of some 
members of the family compositae* 
Extracts of different parts of many plants viz., Portulaca 
ol.erac«!«* Thvmus serphvllum. Coriandrum sativum, Martricaria 
€haa»Biilia« Peristropha bicalvculata. Traqia involucrata, 
Anth^gftPhaluf kadaaiba. OcJmum sanctum, 0. basilium. Morinqa 
pterYa#itp»ray> Taattes execta. Mimosa pudica, ginger, pepper 
and various other plants significantly inhibited the larval 
hatching and rocfc^ gall indtx of the root-knot nematode, Meloid»» 
9vn» |.ne»anita (Abivardi, 1971; Sukul ^ j l . , 1974; Mukherjee 
and SwkMlt 19785 Hean and Dtvide, 1978; Chatterjee and Sukul, 
1980f 19SI m4 Chatttirjct 4lli«» 1^82). Egunjobi and Afolimi 
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(1976) pointed out that neem leaf extract significantly re-
duced the root populations of Pratvlenchus brachvurus under 
semifield conditions* 
Latices of some plants were highly toxic to plant para-
sitic nematodes, though to varying extent. The toxicity in-
creased with an increase in the concentration of the latices 
and exposure period. Hatching of the root-knot larvae was also 
reduced by plant latices (Haseeb jg^  jjL., 1984aj Zurreen and 
Khan, 1984), 
Van der Laan (1956) reported that Heterodera rostochiensis 
population was reduced by farm yard manure and compost in 
potato. Inhibition in the population of plant parasitic nema-
todes with farmyard manures and better yioM of crops was 
reported by Duddington et al^ (1961), Patel and Desai (1964), 
Hams and Wilkin (1964), Nollen (1964), Vlk (1972, 1973) and 
Resck j6^ al. (1982). Reduction in gall index on tomato caused 
by Melaldoavifie incognita was reported as the quantity of compost 
incrtaitd (Guiran and Bonnel, 1979). Roy (1976, 1979) observed 
that the root-knot on jute and rice caused by Meloidoavnt 
^nco^nita was reduced by amending the soil with decaffeinated 
tea wa»te and water hyacinth compost. Contradictory reports 
indicating failure of composted materials to control root-knot 
and other nematodes have also been published (Wager, 1945i 
Alam» W9$)t 
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Heald and Burton (1968), Saka (1978) and Hornick ^  al. 
(1984) pointed out that organic nitrogen in the form of acti-
vated sewage sludge was more effective than amfflonium nitrate 
for reducing the population of Belonolaimus lonalcaudatus and 
Hvpsoperine araminis in turf ^ rass• 
Paddy husk was found highly effective to reduce the infec-
tion of Meloidoqvne lavanica on various crop plants (Choudhary» 
1981). Johnson (1959, 1962, 1963, 1971, 1972, 1974), and 
Johnson JB^ ajL» (1967) used large number of dried residues such 
as oat straw, alfalfa, orchard grass, fescue and flax residues 
to reduce root-knot on tomato. Wheat straw (Gour and Prasad, 
1970) and rice husk (Sikora^ a^., 1973) also reduced the 
root-knot nematode population to varying degree. Tomerlin and 
Smart (1969) found that the populations of Belonolaimus lonoi-
caudatus and other plant parasitic nematodes were reduced by 
the application of rice straw at the rate of 9.0 or 17.9 t/ha« 
Cereal straw, oat straw, buck wheat hull, cocoabean hull and 
timothy hay were found capable of reducing the population of 
Pr*tvl»nthus penetiaae <Walker and Speeht, 1967)• Mankau 
(1942) and Mankau and Mihtats (1962) used oat-hay, alfalfa hay, 
alfalfa pallet$# cotton waste and sugarbeet pulp to reduce the 
population of yvlenchulus stmjpenetyans. Mortality of Meloide* 
.9^ .1 fn^aani^^ and l^ fffl^ YlffffNf i&enetrans was caused by ex<* 
tracts ®f rye and timothy plant residues decomposing in soil 
under laboratory and field condition (Sayre ^  ad., 1965); and 
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of Tvlenchorhynchus dubius and Hoplolalmus spp* by leaves 
and stem extracts of bean and leaves extracts of tobacco 
(Miller e^ a}^»^ 1973b). Hatching of eggs of Meloidoavne 
Incognita was inhibited by addition of various plant materials 
of alfalfa and soybean to soil (Johnson and Shamiyeh» 1975)• 
Sitaramaiah (1978) noted that dry straw and wood sawdust 
can control the plant parasitic nematodes to varying degree. 
Singh et aJt. (1967) and Singh and Sitaramaiah (1967, 1971a, b) 
while applying sawdust in okra and tomato and Srivastava e^ j^. 
(1971) in tomato and eggplant observed significant reduction 
in the intensity of root-*knot on these crops. Ponchillia (1972) 
has pointed out that Xiphinema americanum was able to survive 
at high organic matter contents. 
Chitin and cellulose in pure or crude form (Mankau, 1963; 
Mankau and Das, 1969, 1974; Muzzarelli, 1977i Saka, 1978; Mian 
Sit ^*» ^9828 Godoy ^  ^ . , 19831 Huebner ^ J^  ^ . , 1983? 
Rodriguez-kabana ji j^ i«, 1983, 1984 and Culbreath si iii»» i985), 
chopped paper, pine and tree bark (Miller and Edington, 1962$ 
Miller and Wihrheim, 1966| Miller jtfc j^., 1968)» cellulose 
(Miller et ad., 1973a, Singh and Sitaramaiah, 1970) have been 
used to control a variety of nematodes. 
^^'^SitJ^* C 1977b) found that the population build up of 
HoDlelaiiaiit in^ lctiSi Hellee^yienghua indieus, Retvlenthuliit 
r>»if<igiitJi. Yvieiichftghviiehu* toa»sie»e. Tvlenchus filiformit 
ancl M»i»i#tgi^f ineeqnita was effectively suppressed by the 
1 
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application of bone meal in 12 different crops. 
Miller (1979) and Prasad £i ^ , (1984) claimed that some 
vegi#table oils of cornt cotton # mustard» linseedr oliv^y 
safflower and sunflower generally reduced the population of 
Pratvlenchus penetrant and Meloidoqvne qraminicola. 
Oil-seed cakes/meals probably got greatest favour of a 
large number of workers particularly from India. It is partly 
due to their effectiveness in most of the cases» their availa-
bility in bulk and the ease with which they could be applied. 
Lear (1959) obtained significant reduction of Globodera 
rostochiensis, Heterodera schachtii and Meloidoqvne lavanica; 
Miller and Taylor (1970) of Globodera tabacum; Mankau (1963) 
and Mankau and lilinteer (1962) of Tvlenchulus semi penetrans and 
Meloidoqvne spp. by adding castor pomace. 
Reduction in root-knot injury in tomato, eggplant, okri 
and chilli was observed after incorporating the oil-cakes to 
the infest^ d^ soil (Singh, 1965; Singh and Sitaramaiah, 1966, 
X971a» 1973; Goswami and Swarup, 1971; Srivastava efc al.« 
1971| Gowda and Shetty, 1973 and Alam jH^  al., 1980). Singh 
and Sitaramaiah (1966) observed that the root-knot on tomatoes, 
grown after the okra crop, can be checked by the residual 
effect of oil-cakes in the same field without further amendaent* 
Suppression of root-knot in soil amended with tung nut 
meal w«e «iie*]rved by Gill (1952)$ and that of Pratvlenchus 
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penttrans with corn meal and soybean meal by Walker (1969)> 
Walker j^fe ^ « (1967) and Walker and Specht (1967). 
Oil-cakes also showed significant reduction in the popu-
lation of nematodes attacking moona (Mishra and Prasad, 1974), 
wheat (Gour and Prasad, 1970| Mishra and Prasad, 1974), wheat 
follov.'ed by moona and maize (Prasad ^  al», 1972) and paddy 
(Mathur and Prasad, 1973), 
Ismail ^  ^ « (1976) reported that all the oil-cakes 
tested were equally effective on different varieties of tomato 
against a number of plant parasitic nematodes. Alam ^  al« 
(1977c) noted that oil-cakes of castor, mustard, neero and 
ground nut and two nematicides, viz., DD and Kemagon equally 
suppressed the population of Hoplolaimus indicus. Tvlencho-
yhynchus brassicae. Tvlenchus filiformis and Meloidoqyne 
,i,ncQanita around tomato, potato and radish. The beneficial 
effect of these treatments were observed even after a lapse 
of 6 months, when corn, bottle gourd and were grown 
in the following season. 
Alam (1976) in a comprehensive study has proved that oil-
cakes were equally effective in two different seasons of India, 
viz.t winter and summer and also in two different soil types, 
one with high organic content with pH 8.4 and another with l«w 
organic content with pH 7«7. 
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Oil-cakes of cotton seed and pea nut and chicken litter 
reduced root galling caused by Meloidogyne arenaria and 
stimulate plant growth of Cucurbita pepo (Mian and Rodriguez-
kabanat 1982d)• Soil treatments with oil-cakes was very 
effective in reducing Meloidoavne exiaua on coffee (Moraes, 
1976). Gowda (1972), Gowda and Shetty (1973), Trivedl et ^ . 
(1978) and Desai e^ ajL. (1979) found that different oil-cakes 
reduced the population of Meloidogyne incogni-^ a on tomato, 
chillies and tobacco. 
Oil-cakes were also found to suppress the root-knot 
development and population of other parasitic nematodes on 
vegetables and perennial crops (Khan, 1969| Khan et al.. 1966, 
1973 , 1974a, b, 1979; Alam and Khan, 1974; Alam^t ad., 1977a, 
c> Siddiqui et aJ.., 1976; Bhatnagar et aJL., 1978 and Janeh 
and Lamberti, 1983). 
Khan iti ^ . (1976 ) and Alam ^  a^^ . (1977a) found that 
the oil-cakes of castor, mustard, margosa and ground nut re-
duced the population of plant parasitic nematodes in nurseries 
of grewia, papaya, pomegranate, mango, black berry, lemon, 
bougainvillea and rose. Alam (1976) also got satisfactory 
control of phytonematodes with oil-cakes in the nurseries of 
vegetables like tomato, eggplant and chilli. In this way he 
get tremendous reduction in the cost of application. 
Van der Laan (19&6) suggested that organic matter alters 
the host phyiiology and this results in the host being more 
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resistant to the development of the nematode within its roots. 
Alam ejt al. (1977d,1980 ..) have established that the plants, 
grown in oil-cake amended soil, acquire some resistance against 
the attack of Meloidoqvne incognita and Tvlenchorhvnchus 
brassicae. This was also supported by Sitaramaiah and Singh 
(1978b). 
Water extracts of oiled and deoiled cakes and their dis-
tillates were found to be toxic to different plant parasitic 
nematodes (Khan et al.. 1966, 1974b; Rao and Prasad, 1969; 
Deshmukh and Prasad, 1969| Mishra and Prasad, 1973; Sitaramaiah 
^ ^.,1974; Pillai et ^ . , 1974 and Alam ^  ^ . , 1982). High 
mortality of Meloidoqvne incognita was achieved by extracts 
of fnarotti cake, KaranA cake, rieem cake and ground nut cake 
(Desai ^  ^ . , 1979) and of M. javanica by aqueous extracts of 
margosa cake (Sitaramaiah and Singh, 1977)• 
PLAN OF WORKi 
It is evident fron the preceding review that considerable 
work h«« ll»*tn done on the effect of organic soil amendments on 
plant parasitic nematodes* However, there are many facets 
which need nore investigatien. For instance, much emphasis 
has been given to oil«*e«t(ei eakes and dry crop residues, and 
that little attention has been given to non-conventional orga-
nic amen^mtntf. Therefore in the present study some non-
conventional organic amendments have been included. MoreoveZy 
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their effects in a different mode of application such as 
bare«>root->dip has also been studied in order to evaluate the 
possibility of systemic activity and for mlnimijting their c«st 
of application in order to suit different nematode problems* 
Besides, some chemicals occurring in some of the test materials 
have been Included in the present study for determining their 
possible role in the control of plant nematodes. In a field 
study, the effect of organic amendments as such and in combina-
tion with ploughing has also been studied. Two nematicides, 
vi2«, carbofuran and aldicarb have been included for comparinQ 
the efficacy of organic amendments. The following aspects 
have been studied, the results of which are embodied in the 
present thesist 
PART IJ EFFECT OF OIL'-SEED CAKES/NEMATICIDES AND PLOUGHING: 
1. Combined effect of organic soil amendments/nematicides and 
ploughing on the population of plant parasitic nematodes and 
plant growth of tomato, eggplant, ekra and yield of carrot in 
field. 
2. R«si<iual effect of organic soil amendments/nematicides and 
ploughing on the population of plant parasitic nematodes and 
plant growth ef tomato in field. 
PART 2| EFFECT OF MARGOSA/NEEM AND PERSIAN LILAC/BAKAINi 
3. Effect of ojTfanic soil anendments with different plant parts 
ef ii«S9#s«/4|S29 *^^ Persian lilae/bakain on the root-knot 
develtpntnt eaused by Meloideavne ineegnita and plant growth 
of t©H»it» and eggplant in pats# 
4. ifftet #f eifanic soil amandatents with different plant parti 
of «araaaa/fiiem and Paralan lilae/bakaiyi on the population of 
1 r» 
jRotfYlenchulus reniformls and plant growth of tomato and 
eggplant In pots. 
5. Effect of organic soil amendments with different plant part* 
of margosa/ntewm and Persian lilac/bakain on th# population of 
"^Ylenchorhvnchus brassicae and plant growth of cabbage and 
cauliflower in pots* 
6. Effect of organic soil amendments with different plant parti 
of marqosa/neem and Persian lilac/bakain on the soil popula-
tion of nematodes infesting toraato and eggplant in pots. 
7. Effect of water extracts of different parts of marqosa/neem 
and Persian lilac/bakain on the mortality of Meloidoqvne 
incognita. Rotvlenchulus reniformis. Tvlenchorhvnchus brassicae* 
Hoplolaimus Indicus, HeTicotylenchus indicus and Jyfenchu? 
filiformis 'in vitgo. 
8. Effect of water extracts of different parts of margosa/jagem 
and Persian lilac/bakain on the hatching of Meloidoqvne 
incognita in vitro. 
9. Effect of different chemicals of marqosa/neem on the mortality 
of Meloidpqyne incognita> Rotvlenchulus reniformis» Tylencho-
rhynchus brassicaei Hoplolaimus indicus*.° tielicotviencnus indieut 
and Tvlenchus f|.lTfo'rmis in vitro. 
10. Effect of different chemicals of marqosa/jniee)OB on the hatching 
®^ Meloidoqvne incoqnita in vitro. 
11. Effect of bare-root-dip in leaf extracts of maroosa/nefa and 
Persian lilac/bakain on the penetration of Meloidoqvne inceanltf 
larvae into to»at<» and eggplant roots in pott • 
12. £ff«et of bar«-vo#t-dip in leaf extracts of marqosa/neem and 
Persian lilac/ba^iiin on the root-knot development caused by 
MtXoijoayiit infeggyilty and plant growth of tomato and eggplant 
iii |^i»ti* 
13. Efftet of bare-root-dip in leaf extracts of marqosa/neem and 
Persian lilac/bakain on the population of Rotvlenchulus reni-
fcxmJB anil planfgriwth of tomate and eggplant in pot$» 
14. Efftet &i l»art*s#»t*^ l|^  in different themieals of aarqeta/fifen 
on the ptAttration of ^eloidoavne ^nceanita larvae into teaat« 
and eggplant roots in pets* 
J5 * Effect »f l^ are*»root-dip in different chemicals of aargota/nefg 
on th» t»»ti»i£n»t dtv#l#piient taused l»y A^ eloidecrvne inceanlli 
and plant growth of tomato and eggplant in pots. 
17 
16* Effect of bare~root~dip in different chemicals of maraosa/neeai 
on the population of the reniform nematode, Rotylenchulus reni,«> 
formia and plant growth of tomato and eggplant in pots* 
PART 3t EFFECT OF LATEX-BEARING PLANTS AND LATICESt 
17. Effect of organic soil amendments with chopped shoots of some 
latex-bearing plants on the root-knot development caused by 
Meloidoqyne incognita and plant growth of tomato and eggplant 
in pots. 
18. Effect of organic soil amendments with chopped shoots of some 
latex-bearing plants on the population of Rotvlenchulus reni~ 
formis and plant growth of tomato and eggplant in pots. 
23. 
25. 
19. Effect of organic soil amendments with chopped shoots of some 
latex-bearing plants on the population of Tvlenchorhvnchut 
brassicae and plant growth of cabbage and cauliflower in pots. 
20. Effect of organic soil amendments with chopped shoots of some 
latex-bearing plants on the soil population of nematodes infest-
ing tomato and eggplant in pots. 
22. Effect of some plant latices on the larval hatching of Meloido-
Qvne incofinita in vitr»» 
Effect of bare-root-dip in plant latices of (^ alotropis proctra. |^ fhfj|bi^ a aeariifelia and g» tigtftaili en the penetration ©f * etratione
MtiM^eqifnt inceqfifta larvae into tenate and eggplant roots in 
24« Efftct ©f bart-roet-dip in plant latices of Calotropis procera» 
if^ F^ fyl^ f M | I M M l J # *»«* Sj Mrucjlli en the root*knot deveijp* 
reent tmitd bv MeloIdoQVfte incognita and plant growth of tomatt 
and tffplisnt in p9t$« 
&fl«i% «f k^ «3^ «*r9««**iilp in plant latiees of Calotropis preeera» 
EuBhfybia ntriifoiia and gm tirucalli on the population of 
R^tYi^yiimtis rinJforBlt and plant growth of tomato and eggplant 
in po%i« 
26. Eff«f% #f liitt'rooiodip in plant latices of Calotropis procega» 
guphorteia ntri^foiia and J. tlrucall| on the population ol 
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Jvlenchorhvnchus brasslcae and plant growth of cabbage and 
cauliflower in pots. 
PART 4i EFFECT OF MARIGOLD (TAGETES SPP.)t 
27. Effect of oraanic soil amendments with different plant parts 
of marigold iTaqetes spp.) on the root-knot development caused 
by Meloidoqyne incognita and plant growth of tomato and egg-
pi aKI~IlrrpotiT 
28. Effect of organic soil amendments with different plant parts 
of marigold (Tagetes spp.) on the population of Rotvlenchulus 
reniformis and pianl growth of tomato and eggplant in pots. 
29. Effect of organic soil amendments with different plant parts of 
marigold (Tagetes spp.) on the population of TYlenchorhvnehus 
brassicae and plant growth of cabbage and cauliflower in pots. 
30. Effect of organic soil amendments with different plant parts of 
marigold (Tagetes spp.) on the soil population of nematodes 
infesting i^ omato and eggplant in pots. 
31. Effect of water extracts of different parts of marigold 
ip vitro. 
32. Effect of water extracts of different parts of marigold (Tagetes 
spp.) on the hatching of Meloidogvne incognita in vitro. 
PART %* nWihy^im gXPPIMPJ^i 
33. Sfftct of sone ntsiaticidts/pesticides on the mortality «f 
ifttylenchulys reniformis. Jyleneherhvn-
vi t re . 
34. Eff«^t of some iieiiati«i«tes/p»sticides on the hatching of 
^lAIERIALS ^ D M^JHOPS 
n 
2. fnATERIALS AND METHODS 
PART 1. OILSEED CAKES/NEMATICIDES AND PLOUGHINGt 
1.1. Field experiment (I crop)t 
For the studies pertaining to organic amendments, a field 
was selected having high population of plant parasitic nema-
todes. The field was divided into two parts. One part received 
normal ploughing treatment (20 cm deep), whereas the other part 
received deep ploughing treatment (40 cm deep). Both the parts 
were divided into beds of 9 sq ra size. A buffer zone of 0.5 m 
was also left between the beds. In both the cases of normal 
and deep ploughed plots, there were following categories of 
treatments! 
1. Untreated control 
2. Inorganic fertilizers 
3. Organic amendments 
4. Nematicides 
In the first category there was no treatment while in the 
second category inorganic fertilizers in the form of urea 
(@ 110 kg N/ha)» superphosphate (is 55 kg P/h«) and murate of 
potash (@ 55 kg K/ha) were added to the soil. In the third 
category compost and oil-seed cakes of castor, mustard, 
rocktt-MHiad/duaiij, margosa/jsgem and ground nut were added 
(@ 110 kf N/ha) to the soil. In the last category, the beds 
were trtated with carbofuran/Furadan-SG (2,3-dihydro-2,2-dim«|hyU 
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-7-benzofuranyl methyl carbamate) and aldicarb/Temik-lCX3 
(2-methyl-2-(mtthylthio) propionaldehyde-O-(methylcarbamoyl) 
oxime) at the rate of I kg a«i«yha»^ leunediately after the 
treatments, the beds were watered for ensuring proper decompo-
sition of the organic additives. There were three replicates 
for each treatment which were arranged in a random manner 
(Fig. 1) according to the table of Panse and Sukhatme (1978). 
Three-week-old seedlings of tomato cv. 'Pusa Ruby* and eggplant 
cv* 'Pusa Purple Long* were transplanted two-weeks after the 
treatment while the seeds of okra cv. 'Pusa Sawani* and carrot 
cv. 'Pusa Kesar* were sown directly. Necessary aftercare such 
as watering^ weeding etc. was also done throughout the experiment 
which was terminated 3 months after the treatment. 
Soil samples were taken both at the time of sowing and 
termination of the experiment from each bed with the help of a 
soil sampler. These samples were collected and brought to the 
laboratory In polythene bags and were mixed thoroughly and a 
represent a tiiif« e^il sub-sample of 200 g was used for isolating 
the ntAfttodts with the help of Cobb*8 sieving and decanting 
methc4 along with modified iaermann funnel technique (Southeyy 
1970)• Tht nenatodet weie counted with the help of counting 
dish (D9nta$ttr« 1962)« For each sample aliquots of 100 ml were 
used for counting and froA this 5 ml suspension was used after 
thorough stirring. Plant growth (fresh weight of shoot and root) 
and yiol4 waa also noted* 



































Normal ploughing Deep ploughing 
(ZOcmdeep) (40cm deep) 
: 21 : 
F,ig. l: Layout of the field experiment showing randomis.ed 
arrangement of different treatments each replicated 
^ three times. 
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1,2. Rftsidual effect in field (II crop)> 
For these studiest the beds (of the experisient described 
in 1*1) were again prepared immediately after the termination 
of experiment. Urea @ 55 kg N/ha, superphosphate and murate 
of potash @ 27.50 kg P and K/ha respectively were added to all 
the beds. The different beds received the same treatment of 
normal (20 cm deep) and deep (40 cm deep) ploughing as was the 
case in the preceding experiment (1.1)• Three-week-old seedlings 
of tomato cv. 'Pusa Ruby* were transplanted in all the beds. 
Recording of the data with respect to the population of 
nematodes and plant growth was done in the same manner as des-
cribed in 1.1. 
2« >^<ARGOSA/NEEM AND PERSIAN LILAC/BAKAINi 
2,1. Organic soil amendments with plant partst 
Clay pots (15 cm) filled with 1 kg autoclaved soil were 
treated with 100 g different plant parts of maraosa/neem and 
Persian lilac/bakain separately. The different treatments in-
cluded fresh floral parts and decomposed fruits, leaves and 
bark of margosa and Persian lilac. Untreated pots served as 
control* The pots were watered immediately after the treatment. 
There were three replicates of each treatment including the 
contirol* Tiirte-week*old seedlings of tomato cvo *Pu8a Ruby*» 
eggplant tY« *Pu$a Purple Long*, cabbage cv. ^ rlde of India* 
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and cauliflower cv. *Magihi* were transplanted after a waiting 
period of on© week. The plants were inoculated with 5000 freshly 
hatched juveniles of the root-knot nematod^t Meloldoovne 
incognita or freshly isolated specimens of the reniform nematode* 
Rotvlenchulus reniformis and the stunt nematode, Tvlenchorhynchut 
brassicae* 
After three months the plants were uprooted, washed and the 
plant growth (fresh weight of shoot and root) determined* The 
final soil populations of Jg» yeniformis and J. brassicae were 
noted in the same way as described in 1.1. In case of plants 
infected with the root-knot nematode, the degree of galling was 
also assessed* The root-knot index/root-gall index, based on 
visual observation, was rated on 0-4 scale as 0=no galling, 
l»light galling, 2>=TOoderate galling, 3=heavy galling and 
4»severe galling* 
In another experiment, the clay pots were filled with 
naturally infested field soil and treated with different plant 
part* of wargosa/neem and Persian lilac/^akaifl in the same manneY 
as described above* In control pots autoelaved soil of the 
same composition was used in each treatment* Other things such 
as waiting period, watering »^^ termination of the experiment 
etc. were same as described above* 
2.2. Mortality and larval emergence in water extraett 
Difi9W%n% plant parti of Mrgosa and Persian lilac, viz.. 
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l«af, flower, fruit, bark and root were thoroughly washed, 
chopped and 25 g each macerated in grinder and then soaked in 
7& mi of distlilexi water for 24 hrs. These were then centri-
fuged, filtered and the extract arbitrarily termed as standard 
(S), Other dilutions, viz*, S/2, S/10 and S/1(X) were prepared 
from the 5 concentration with distilled water* Gum was also 
Included for comparisons and its lO.CX), 1*00, 0*10 and 0.01^ 
(W/V) concentrations were prepared in distilled water. 
For the mortality experiment, separate suspensions (5 ml 
each) of hand-picked (Khan ej^  Ml*» 1972) nematodes containing 
about 500 specimens of Meloidoavne incognita larvae, Rotvlen-
chulus reniformis, Tvlenchorhynchus brassicae* Hoplolaimus 
indicus* Helicotvlenchus indicus and Tvlenchus filiformis were 
poured over 1.50 cm diameter metallic sieve (Alam, 1985) of 240 
meshes/linear inch. The sieve was then inverted over a petri-
dish of 40 mm diameter and nematodes were washed down with 10 ml 
of water extracts* The inverted sieve was then gently immersed 
and shaken in the suspension in order to dislodge the remaining 
nematodes, if any. This procedure was repeated for each dilution 
of the water extract. Each treatment was replicated three times* 
The number of inmobile and mobile nematodes was counted after 
12, 24 anil 48 hrs. The death of nematodes was ascertained by 
transferring the inraebilized nematodes to plain water and the 
per cent mertality was calculated. 
For the hatshing experiaent, 5 average-sized and freshly 
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picked •ggmasses of MeloldooYne Incognita were transferred to 
40 nan diameter petridlshes containing 10 ml of water extracts 
of different dilutions separately. Each treatment was replica-
ted three times* The total number of hatched larvae were counted 
after 5 days. Hatching in distilled water served as control. 
Per cent inhibition in larval hatching over control was calcula-
ted. 
2.3. Mortality and larval emergence in different chemicals of marqosat 
One gram of each of the test chemicals (Appendix I) of 
marqosa/neem. viz.t azadirachtin» nimbidic acid, nimbin» kaemp-
ferol and querectin was dissolved in 10 ml of 9Q>< alcohol. The 
solution was further diluted to LOQ^i* O.IQ^ and 0.01;^  concen-
trations by adding the requisite amount of distilled water. In 
control sets same concentrations of the solvent were used besides 
the main control of distilled water alone. 
For determining the effect of these chemicals on the 
mortality and hatching of different plant parasitic nematodes* 
the experiments were condueted on the same lines as described 
in 2»2. 
Miscellaneous experimentst 
For temparing the toxicity ef water extracts of margoft/. 
and Persian lilac/bakain and chemicals of aarqesa/neem. two 
nematicidtSt viz«» aldie«rb/T«mik<-10Q and earbofuran/Furadan-»3ai 
were also included in the study. The different concentrations 
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of thesft chemicals us«d wert 1» X0» 100 and 1000 ppm (a.i.)« 
Effect of the solutions of the nematicides on the mortality 
of nematodes and- juvenile hatching of the root-knot nematode 
was studied on the same lines as described in 2#2, 
2.4» Bare-root-dipi 
Dilutions of leaf extract and different chemicals of raargosV 
peem. viz.» azadirachtin» nimbidic acid and nimbin were prepared 
as described in 2.2 and ^ .S* 
The roots of three<-week»old seedlings of tomato cv» *Pu8a 
Ruby* and eggplant cv. 'Pusa Purple Long* grown in sterilized 
pots, were dipped in different concentrations of leaf extracts 
and chemical solutions separately for 20» 40 and 80 minutes* 
Each treatment was replicated three times. After the dip treat* 
ment the roots were thoroughly washed in running water and the 
seedlings were transplanted to 15 cm clay pots containing 1 kg 
autoclaved soil. Each seedling was then inoculated vdth 1000 
specimens of Meloidoavne incognita larvae and Rotvlenchulus 
renifoyaif separately* After three months of transplantation 
the plants were carefully uprooted and washed. Plant growth and 
soil population of nematodes were noted as described in 1*1» 
while tht aroot-knot indexi in case of Meloidoavne incognita 
infected plants, was determined according to the rating scale 
given in 2^1. 
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2,5. Larval penetrationt 
Dilutions of water extracts of leaves and solutions of 
different chemicals occurring in maraosa/neem» viz«» azadirach-
tin» nimbidic acid and nicobin were prepared as described in 
2.2 and 2.3, 
The roots ot three-week-old seedlings of tomato cv. *Pusa 
Ruby* and eggplant cv. *Pusa Purple Long*, grown in sterilized 
pots, were dipped in different concentrations of leaf extracts 
and chemical solutions for 20, 40 and 80 minutes separately. 
Each treatment was replicated three tiWis. After the dip treat-
ment the roots were thoroughly washed and the seedlings were 
transplanted singly to 5 cm clay pots containing thoroughly 
washed river sand. The plants were inoculated with 1000 freshly 
hatched larvae of Meloidoqvne incognita. Undipped plants served 
as control. The inoculated seedlings were removed after 72 hrs 
and the remaining larvae of the nematode were isolated from the 
sand by using Cobb*s sieving and decanting method and thus the 
nunbtr of larvae which could not have penetrated the roots was 
dtttrmintd. After deduction of this figure from the initial 
number of inoculated larvae the number of larvae that have 
penetrated was determined* 
PART 3t ^T^X*^^ARING PLANTS AND LATICESt 
3*^* 9raani€ tell amendments with chopped she^tsi 
The •xptyiments pertaining t« the effect of soil amendmtnti 
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with chopped shoots of different latex-bearing plants» vit*, 
CalotroDis procara. Euphorbia nerrifolia. Euphorbia tirucalli* 
Nerium Indicum, Pedilanthus tithymaloides and Thevetia peruviana 
on the root-knot nematode, Meloidoqvne incognita* the reniform 
nematode, fiotvlenchulus reniformis and the stunt nematode, 
^vlenchorhynchus brassicae were conducted on the same lines as 
described in 2.1* The dose^ replications and controls were also 
similar* The pots were watered immediately after the treatment 
for ensuring proper decomposition of the organic additives. 
The experiments were terminated three months after trans-
plantation and the plant growth and populations of ^ . reniformis 
and X" brassicae v^ ere noted in the same manner as described in 
1*1, while the degree of galling due to the root-knot nematode, 
Meloidoqvne incognita was rated on 0-4 scale as described in 2,1, 
Another experiment pertaining to the effect of above treat-
ment in naturally infested soil was also done in the same manner 
as described abdve and in 2.1. The recording of the data wat 
dene according to 1*1 and 2*i» 
^•2. Mertality and Xarvai eatrqenc* in plant laticett 
L«ti€fs were collected from (^ alotropis proeera. Euphorbia 
nerrifollii* fuphorbia tiru«alli* Meriun ^ndicun. Pedilanthus 
tithvualfti^ts and Tfeevtia litrttviana* Since the latiees were 
very vl»t#ii»t thty wer« dlluttd by adding an eciual amount of 
dittilltil wattr m d ttraed •• ttandard (S). Different dilutieiit* 
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viz*, S/2, S/lOt S/100 and S/1000 were prepared by adding re-
quisite amount of distilled water. 
Fox studying the effect of the above concentrations of 
latices on the mortality and hatching of different plant para-
sitic nematodes, the experiments were conducted on the same 
lines as described in 2.2* 
3.3. Bare-root-dipi 
Latices collected from Calotropis procera. Euphorbia 
perrifolia and J. tirucalli were designated as standard (S) and 
different dilutions, viz., S/2 and S/10 were prepared by adding 
requisite amount of distilled water. 
Effect of bare-root-dip of tomato cv. *Pusa Ruby*, eggplant 
cv. 'Pusa Purple Long*, cabbage cv. *Pride of India* and cauli-
flower cv. *Msghi* in the above concentrations of plant latices 
on the root-knot nematode, Meloidoavne incognita, the renifora 
nematode9 ftotvlenchulus reniforrois and the stunt nematode, 
yvXenchorhvnehus brassicae was studied on the same lines as 
dtseribed earlier in 2.4. 
3*4. ItMPf^l pipftyftion; 
Diluliens of plant latices of Calotropis pj^ ecera. j^ upheyteit 
nerrifoiia and £» i^ frucalXi were prepared as described above in 
3.3. For ttydying the effect of these dilutions on larval pent» 
tration ©f ^ ieido^vne IngsaSiMi *he experiment was done at 
30 
describtd In 2.5. 
PART 4, MARIGOID (TAGETES SPP.)t 
4.1. Organic •oil amendments with chopped plant part«t 
The experiments with respect to the effect of soil amend-
ments with different plant parts of marigold en the root«knot 
nematode, Meloidoqvne incognita, the reniform nematode, Rotv-
lenchulugj reniformis and the stunt nematode, Tvlenchorhynchy 
ftrassicae were conducted on the same lines as described in 2.1. 
The dose, replications and controls were also similar. In these 
experiments different plant parts, viz., flower, leaf and stem 
of Taqetes lucida, J[. roinuta and J. tenuifolia were separately 
incorporated into the soil. The experiments were terminated 
after three months and the plant growth and populations of J|. 
reniformis and J. brassicae were noted in the same manner as 
described in 1«1, while the degree of galling due to the root* 
knot nematode, Mtloidegynt incognita was rated on 0*4 scale at 
described in 2.1« 
Another experiment pertaining to the effect of the above 
treatments in naturally infested soil was also done in the s««e 
manner as described above and in the 2.I. The recording of the 
data was done according to 1.1 and 2.1• 
4.2. Mortality and larval ewtroence in water extracts! 
Water extracts of different plant parts, viz., leaf, flewtx^ 
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seed and root of Taaetcs Xuclda. j;, mlnuta and J, tenulfoXla 
were prepared in the same way as described in 2.2 and its effect 
on the mortality and larval emergence of different plant para-
sitic nematodes was studied according to 2.2. 
Results obtained in different experiments were analysed 
statistically (Panse and Sukhatmey 1978). 
EXPERIMENTAL RESULTS 
3 9 
3. EXPERIMENTAL RESULTS 
PART 1. EFFECT OF OIL-SEED CAKES. NEMATICIDES AND PLOUGHINGt 
1.1. Combined effect of organic soil amendments/nematicldes and 
ploughing (normal/deep) on the population of plant parasitic 
nematodes and plant growth In fleldt 
In all the test crops the population of plant parasitic 
nematodes multiplied freely In untreated beds and those treated 
with compost and Inorganic fertilizers while It was significant-
ly reduced In all the other treatments. Though all the oil-
cakes were effective in reducing the population of plant para-
sitic nematodes but more reduction was noticed in beds treated 
^^"'^'^  duan. groundnut and neem cakes. The test nematicldes, viz., 
carbofuran and aldlcarb were found more efficacious than the 
olt-cakes. Deep ploughing (40 cm deep) also brought down the 
population of plant parasitic nematodes. The combined effect of 
deep ploughing and oll-cakes/nematicldes was more than either of 
them. Moreover, the residual effect of oil-cakes and nematlcidw 
persisted for longer durations as they remained effective against 
the plant parasitic nematodes even in the subsequent crop. 
Throughout the study, the population of Meloldogvne Incognita. 
Rotvlenchulus reniformis and Tvlenchorhvnchus brasslca*^ remained 
high ther«l»y showing that the test crops were susceptible to 
these nematode species. The numbers of other nematodes^viz., 
HoplolaimMS Indicus. Hellcotvlenchus Indicus and Tvlenehus 
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flllformjs were low. 
The growth of plants as measured in terms of weight was 
invariably more when the soil v/as treated with oil-cakes and 
nematicides. The plant growth was further promoted when these 
treatments were given alongwith deep ploughing. Nematicides 
were found more beneficial than oil-cakes in promoting the 
growth of the test plants* In this way there appears a direct 
correlation between the reduction in nematode population due to 
various treatments and improvement in plant growth/yield. 
This experiment was done in two phases. Different treat-
ments were given only to the crops of first phase viz., tomato 
cv. *Pusa Ruby*(Table la), eggplant cv. *Pusa Purple Long' 
(Table 2a), okra cv. 'Pusa Sawani' (Table 3a) and carrot cv. 
'Pusa Kesar* (Table 4a). While in the second phase, tomato cv. 
•Pusa Ruby* (Tables lb, 2b, 3b, 4b) was grown in the subsequent 
season in all the beds which received only half dose of the 
inorganic fertilizers. Be&ldes, the normal and deep ploughed 
beds (of phase I) received the same type of ploughing in the 
phase II. Other treatments were not repeated, though, their 
effectiveness in the second phase crop was observed. Detailed 
results with respect to different combinations of crops (of two 
consecutive seasons) viz., tomato-tomato, eggplant-tomato, 
okra-toiaato and carrot-tomato are given below. 
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1»1»1» Effect of different treatments when tomato-tomato were grown 
In the first and second seasons respectlvelvt 
Tomato cv, VPusa Ruby* (I crop); 
As a result of the application of oll-cakes/nematicldes 
the population of plant parasitic nematodes was significantly 
reduced, however, the reduction was more in the latter case. 
In normal ploughed soil, total final populations of plant 
parasitic nematodes per 200 g soil in untreated beds and bed« 
treated with inorganic fertilizers, compost, castor cake, neem 
cake, mustard cake, duan cake, groundnut cake, carbofuran and 
aldicarb were 2780, 1906, 2314, 705, 299, 538, 485, 365, 303 
and 303 respectively. The corresponding figures in deep plough-
ed beds were 2596, 1669, 2196, 520, 255, 453, 424, 284, 227 and 
222. The initial population was 1071. For Meloidoavne incognita 
larvae the respective figures in normal ploughed beds were 1913, 
1252, 1364, 255, 140, 210, 163, 172, 145 and 91> and in deep 
ploughed beds 1763, 1201, 1440, 242, 96, 157, 154, 113, 86 and 
80 as against 440 of the initial level. For Rotvlenchulus 
yeniformit the respective figures in normal ploughed beds were 
550, 212, 464, 175, 62, 138, 148, 64, 64 and 75? and in deep 
ploughed beds 433, 266, 158, 118, 55, 128, 100, 71, 51 and 49 at 
against 310 ©f the initial level* For Tvlenchorhvnchus brassjcae 
the respective figures in normal ploughed beds were 145, 298, 
186, 110, 33, 84, 63, 43, 33 and 47; and in deep ploughed beds 
35 
251, 122, 300, 71, 43, 82, 61, 36, 33 and 33 as against 143 of 
the initial level (Table la. Fig. 2). 
The average plant weight of tomato in the above treatments 
in normal ploughed beds was 61,60, 50.83, 70.10, 129.83, 77.73, 
97.16, 139.00, 143.16 and 155.33 g respectivelyj and in deep 
ploughed beds 64.00, 52.33, 72.23, 131.50, 81.25, 101.20, 144.3^, 
148.23 and 160.00 g respectively. All the treatments with oil-
cakes and nematicides thus significantly promoted plant growth 
over untreated as well as inorganic fertilizers and compost 
treated controls both in normal and deep ploughed beds (Table la. 
Fig. 3). 
Jomato cv« *Pusa Ruby* (II crop)t 
Different treatments were given only in the first crop. 
However, their persistance of action was also observed during 
the second crop. 
In normal ploughed beds the total final populations of plant 
parasitic nematodes per 200 g soil in untreated beds and in tht 
beds which were treated for the first crop (preceding crop) with 
inorganic fertilizers, compost, castor cake, neem cake, mustard 
cake, duan cake, groundnut cake, carbofuran and aldicarb were 
2956, 2029, 2310, 582, 323, 541, 521, 370, 257 and 352 respec-
tively. The corresponding figures in deep ploughed beds were 
2700, 1780, 2078, 533, 281, 400, 385, 297, 296 and 313. For 
Meloldoavne incoqnit* larvae the respective figures in normei 
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D Normal ploughing (20 cm deep) I Deep ploughing (40cm deep) 
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DIFFERENT TREATMENTS 
Qr22l Jofnito CV P'Jsa Ruby 
Fig. 2; Combined effect of organic soil amendments/nemati-
cides and ploughing (normal/deep) on the population 
of plant parasitic nematodes infesting tomato cv. 
Pusa Ruby. 
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DIFFERENT TREATMENTS 
Fig. 3: Combined effect of organic soil amendments/nematicides 
and ploughing (normal/deep) on the plant growth of 
tomato cv. Pusa Ruby. 
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ploughed beds were 2027, 1101, 1440, 161, 113, 176, 160, 129, 
98 and 112f and in deep ploughed beds 1875, 994, 1414, 200,101,118 
118, 108, 101 and 110• For Rotvlenchulus renlformls the res-
pective figures in normal ploughed beds were 506, 551, 410, 147, 
80, 122, 139, 105, 63 and 88; and in deep ploughed beds 429, 
502, 409, 122, 48, 100, 94, 66, 85 and 55* For Tvlenchorhvnchus 
,brassicae the respective figures in normal ploughed beds were 
188, 200, 280, 100, 40, 83, 90, 33, 30 and 52j and in deep 
ploughed beds 200, 168, 225, 88, 31, 70, 43, 33, 37 and 45 
(Table lb. Fig. 4). 
The average plant weight of tomato in the above treatments 
in normal ploughed beds was 27.90, 31.33, 36.66, 41,83, 35.00, 
29.16, 40.16, 44.00 and 45.00 g respectively; and in deep 
ploughed beds 33.63, 39.60, 41.16, 57.63, 46.16, 52.00, 60,50, 
65.33 and 72.03 g respectively. All the treatments of the 
preceding crop with oil-cakes and nematicides thus significantly 
promoted plant growth of the subsequent crop over untreated as 
well as inorganic fertilizers and compost treated controls both 
in normal and deep ploughed beds (Table lb. Fig. 5), 
1.1.2. Effect of diffejfent treatments when eggplant-tomato were grown 
in the first and second seasons regpectivelv; 
Eggplant cv» *Pusa Purple Long* (I crop)t 

























































































































• T ) 
- H 
01 





































































































































































































































































































































































































































: 41 : 









































II I Aiiiiiiii 
Tylenchorhynchus brassicae 
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DIFFERENT TREATMENTS 
Crop: Tomato cv Pusa Ruby, Precedinq crop Tomato cv Pusa Ruby 
Fig. 4: Residual effect of organic soil amendments/nematicides 
and ploughing (normal/deep) on the population of plant 
parasitic nematodes infesting tomato cv. Pusa fiuby. 
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D Normal ploughing ( 2 0 cm deep ) • Deep ploughing (40 cm deep) 
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DIFFERENT TREATMENTS 
i(1. i : Kcsidudl e f f e c t of o igan ic s o i l amondmenl s / n o n a t i c i d e s 
and ploughing (normal /deep) on the p l a n t growth of 
tomato cv . Pusa !\uby. 
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parasitic nematodes per 2CK) g soil in untreated beds and beds 
treated with inorganic fertilizers, compost, castor cake, neem 
cake, mustard cake, duan cake, groundnut cake, carbofuran and 
aldicarb were 1850, 1223, 1560, 361, 413, 501, 297, 352, 245 
and 223 respectively. The corresponding figures in deep plough-
ed beds were 1600, 1137, 1320, 312, 364, 453, 337, 309, 238 
and 215. The initial population was 1053. For Meloidoqvne 
incognita larvae the respective figures in normal ploughed beds 
were 950, 723, 996, 124, 145, 221, 103, 117, 100 and 79? and in 
deep ploughed beds 840, 748, 919, 136, 143, 190, 112, 92, 105 
and 99 as against 454 of the initial level. For Rotvlenchulus 
reniformis the respective figures in normal ploughed beds were 
220, 230, 372, 52, 100, 88, 55, 76, 50 and 47j and in deep 
ploughed beds 200, 102, 142, 46, 30, 73, 30, 43, 19 and 30 as 
against 347 of the initial level. For Tvlenchorhvnchus brassicae 
the respective figures in normal ploughed beds were 480, 180, 
74, 44, 68, 69, 47, 46, 23 and 30| and in deep ploughed beds 
410, 162, 159, 46, 75, 33, 71, 64, 42 and 27 as against 90 of 
the initial level (Table 2a, Fig. 6). 
The average of plant weight of eggplant in the above treat-
ments in normal ploughed beds was 43.00, 33.20, 47.70, 71.50, 
50.83, 65,40, 73.06, 94.26 and 103.30 g respectively; and in 
deep ploiightd beds 44.83, 35.16, 53.00, 72.86, 55.50, 66.83, 
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DIFFERENT TRFATMFNTS 
Crop Eggplant ( / f i r i Purple I ong 
Fig. 6: Combined effect of organic soil amendments/nematicides 
and ploughing (normal/deep) on the population of plant 
parasitic nematodes infesting eggplant cv, Pusa Purple 
Long. 
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DIFFERENT TREATMENTS 
t-ig. 7: Combined effect of organic soil amendments/nematicides 
and ploughing (normal/deep) on the plant growth of 
eggplant cv. Pusa Purple Long. 
4? 
weight over controls was statistically significant in all the 
treatments of oil-cakes/nematicides (Table 2a, Fig. 7)» 
Tomato cv« *Pusa Ruby* (II crop)i 
In normal ploughed beds the total final populations of 
plant parasitic nematodes per 2CX) g soil in untreated beds and 
in the beds which were treated for the first crop (preceding 
crop) with inorganic fertilizers, compost, castor cake, neem 
cake, mustard cake, duan cake, groundnut cake, carbofuran and 
aldicarb were 2069, 1851, 2071, 5G9, 494, 676, 478, 366, 278 
and 357 respectively. The corresponding figures in deep 
ploughed beds were 1916, 1742, 1890, 422, 516, 564, 335, 448, 
336 and 223. For Meloidoqyne incognita larvae the respective 
figures in normal ploughed beds were 1250, 1230, 1041, 211, 160, 
236, 166, 119, 74 and 121} and in deep ploughed beds 1168, 1046, 
1045, 195, 217, 226, 146, 219, 129 and 84. For Rotvlenchulus 
reniformis the respective figures in normal ploughed beds were 
426, 273, 549, 105, 118, 170, 91, 90, 74 and 85? and in deep 
ploughed beds 437, 321, 473, 72, 104, 138, 63, 78, 74 and 40. 
For Tvlenchorhynchus brassicae the respective figures in normal 
ploughed beds were 173, 138, 158, 104, 74, 115, 67, 37, 40 and 
64| and in deep ploughed beds 187, 125, 149, 47, 57, 77, 33, 50» 
60 and 33 (Table 2b, Fig. 8), 
The average plant weight of tomato in the above treatments 
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DIFFERENT TREATMENTS 
Crop Tomato I.V Piisa Ruby, Preceding (.inp Eggplant cv Pusa Purple Long 
Fig. 8: Residual effect of organic soil amendments/nematicides 
and ploughing (normal/deep) on the population of plant 
parasitic nematodes infesting tomato cv. Pusa Ruby. 
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Tomato cv.'Pusa Ruby 
Preceding Crop'. 
Eggplant cv. Pusa 
Purple Long-
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DIFFERENT TREATMENTS 
b i n . 9: Uesidual e f f e c t of organic s o i l amendments/nematicides 
and ploughing (normal /deep) on the p l a n t growth of 
tomato cv . Pusa ftuby. 
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70,50, 131.00, 137,00 and 155,00 g respectively; and in deep 
ploughed beds 55.75, 37.00, 37,16, 87,33, 59.58, 71,96, 134,03, 
140#16 and 158,00 g respectively. The increase in plant wfcight 
due to the preceding treatments of oil-cakes/nematicides over 
different controls was statistically significant (Table 2b,Fig.9) 
1»1»3, Effect of different treatments when okra-tomato were grown in 
the first and second seasons respectively! 
Okra cv, 'Pusa Sawani* (I crop)» 
In normal ploughed beds, the total final populations of 
plant parasitic nematodes per 200 g soil in untreated beds and 
beds treated with inorganic fertilizers, compost, castor cake, 
neem cake, mustard cake, duan cake, groundnut cake, carbofuran 
and aldicerb were 1583, 1258, 1492, 251, 298, 264, 197, 567, 
222 and 153 respectively. The corresponding figures in deep 
ploughed beds were 1435, 1215, 1308, 236, 169, 203, 165, 164, 
128 and 140. The initial population was 975. For Meloidoavne 
inc<yqnita larvae the respective figures in normal ploughed beds 
were 1027, 703, 839, 109, 80, 65, 57, 211, 66 and 33f and in 
deep ploughed beds 798, 676, 678, 99, 42, 58, 45, 53, 40 and 
51 as against 258 of the initial level. For Rotvlenchulus 
reniformis the respective figures in normal ploughed beds were 
256, 319, 417, 49, 60, 56, 40, 154, 40 and 30| and in deep 
ploughed beds 344, 279, 400, 47, 33, 43, 36, 42, 28 and 36 •« 
against 312 of the initial level. For Tvlenehorhynchui brassj 
52 
the respective figures in normal ploughed beds were 150, 103, 
150, 33, 52, 46, 30, 93, 36 and 25? and in deep ploughed beds 
137^ 140, 140, 36, 33, 33, 27, 23, 23 and 20 as against 128 
of the initial level (Table 3a, Fig. 10). 
The average plant weight of okra in the above treatments 
in normal ploughed beds was 97.33, 92.66, 120.00, 196.16, 
141.66, 182.00, 205.00, 225.00 and 235.33 g respectively; and 
in deep ploughed beds 104.00, 101.00, 122.63, 200.00, 142.83, 
183.00, 213.83, 232.90 and 240.66 g respectively. The increase 
in plant weight over controls was significant statistically in 
all the treatments with oil-cakes/nematicides (Table 3a, Fig. U). 
Tomato cv. 'Pusa Ruby* (II crop): 
In normal ploughed beds the total final populations of 
plant parasitic nematodes per 200 g soil in untreated beds and 
in the beds which were treated for the first crop (preceding 
crop) with inorganic fertilizers, compost, castor cake, neere 
cake, mustard cake, duan cake, groundnut cake, carbofuran and 
aldicarb were 1777, 1524, 1680, 651, 450, 356, 239, 324, 240 
and 359 respectively. The corresponding figures in deep plough-
ed beds were 1728, 1390, 1557, 198, 346, 283, 200, 240, 171 and 
224. For Meloidoavne j.nceQnita larvae the respective figures 
in normal ploughed beds were 1046, 950, 875, 293, 145, 111, 96, 
111, 66 and 117; and in the deep ploughed beds 1022, 681, 837, 
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the respective figures in normal ploughed beds were 255, 193, 
474, 154, 95, 86, 55, 73, 60 and 69 J. and in deep ploughed beds 
322, 353, 456, 26, 71, 53, 20, 55, 34 and 58. For Tvlencho-
rhynchus brassicae the respective figures in normal ploughed 
beds were 200, 78, 195, 94, 77, 64, 27, 60, 34 and 51j and in 
deep ploughed beds 175, 159, 135, 34, 66, 50, 39, 38, 23 and 
30 (Table 3b, Fig. 12). 
The average plant weight of tomato in the above treatments 
in normal ploughed beds was 33.50, 32.08, 33,33, 40.83, 35.50, 
37.83, 40.41, 43.66 and 44.50 g respectively! and in deep 
ploughed beds 36.16, 34.33, 36.50, 41.16, 38.03, 38.40, 43.66, 
44.21 and 44.66 g respectively. The increase in plant weight 
due to oil-cakes/nematicides over different controls was sig-
nificant statistically (Table 3b, Fig. 13). 
1.1.4. Effect of different treatments when carrot-tomato were grown 
in the first and second seasons respectively! 
Carrot ev. *Pusa Kesar* (I crop); 
In normal ploughed beds, the total final populations of 
plant parasitic nematodes per 200 g soil in untreated beds 
and beds treated with inorganic fertilizers, compost, castor 
cake« neem eake» mustard cake, duan cake, groundnut cake, 
carbofuran and aldicarb were 1937, 1429, 1558, 890, 565, 752, 
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and ploughing (normal/deep) on the population of plant 
parasitic nematodes infesting tomato cv. Pusa Ruby. 
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Fig. 13: Residual effect of organic soil amendments/nematicides 
and ploughing (normal/deep) on the plant growth of 
tomato cv. Pusa Ruby. 
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in deep ploughed beds were 1775, 1270, 1366, 573, 458, 604, 
508, 448, 347 and 306. The initial population was 1215. For 
Meloidogyne incognita larvae the respective figures in normal 
ploughed beds were 1147, 896, 900, 466, 280, 349, 126, 235, 
183 and 146| and in deep ploughed beds 1088, 749, 859, 242, 
261, 284, 182, 169, 128 and 120 as against 360 of the initial 
level. For Rotylenchulus reniformis the respective figures in 
normal ploughed beds were 320, 337, 378, 203, 105, 227, 106, 
110, 91 and 33; and in deep ploughed beds 287, 228, 275, 138, 
80, 118, 120, 86, 79 and 73 as against 340 of the initial level. 
For Tvlenchorhynchus brasslcae the respective figures in normal 
ploughed beds were 150, 96, 130, 119, 71, 83, 26, 66, 33 and 
76} and in deep ploughed beds 150, 142, 109, 100, 41, 79, 79, 
53, 67 and 40 as against 132 of the initial level (Table 4a, 
Fig. 14), 
The average yield of carrot in the above treatments in 
normal ploughed beds was 315.00, 275.00, 377,67, 435.00, 413.75, 
425.00, 452,50, 471.67 and 500.00 q/ha respectively? and in 
deep ploughed beds 321,16, 287.00, 415.50, 450.00, 437.50, 
475.00, 487.50, 501.83 and 525.00 q/ha respectively. All the 
treatments promoted the yield significantly (Table 4a, Fig. 15). 
Tomato cv. *Puga Ruby* (II crop)t 
In normal ploughed beds, the total final populations of 
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Fig. 14: Combined effect of organic soil amendments/nematicides 
and ploughing (normal/deep) on the population of plant 
parasitic nematodes infesting carrot cv. Pusa Kesar. 
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Fig. 15: Combined effect of organic soil amendments/nematicides 
and ploughing (normal/deep) on the yield of carrot cv. 
Pusa Kesar. 
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in beds which were treated for the first crop (preceding 
crop) with inorganic fertilizers, compost, castor cake, neem 
cake, mustard cake, duan cake, groundnut cake, carbofuran and 
aldicarb were 2226, 1569, 1942, 895, 516, 783, 502, 630, 533 
and 475 respectively. The corresponding figures in deep 
ploughed beds were 1950, 1253, 1727, 643, 519, 610, 464, 493, 
372 and 287. For /Vleloidogyne incognita larvae the respective 
figures in normal ploughed beds were 1336, 887, 1084, 376, 183, 
347, 126, 280, 171 and 194; and in deep ploughed beds 1115, 771, 
1044, 196, 224, 226, 159, 174, 122 and 109. For Rotvlenchulus 
reniformis the respective figures in normal ploughed beds were 
366, 273, 400, 331, 116, 211, 200, 156, 115 and 136 J and in 
deep ploughed beds 400, 178, 390, 132, 132, 167, 101, 141, 110 
and 62. For Tvlenchorhvnchus brassicae the respective figures 
in normal ploughed beds were 300, 133, 145, 92, 83, 79, 60, 
63, 94 and 40j and in deep ploughed beds 212, 111, 89, 93, 53, 
78, 93, 77, 47 and 30 (Table 4b, Fig. 16). 
The average plant weight of tomato in the above treatments 
in normal ploughed beds was 30.66, 36.66, 36*00, 32.25, 34.66, 
36.13, 43.33, 45.25 and 44,56 g respectively; and in deep 
ploughed beds 39.66, 40.43, 48.00, 42.50, 48.66, 44.66, 55.10, 






















in c^  










































































































































































































































































































































































































M U . 
3 












n o rH C 







































































































D Normal ploughing (20cm deep) I Ocfp ploughing(40cm deep) 









Rotylenchulus reniform(s Tylenchorhynchus brassicae 



















O flJ 4J 




</> (fl o 
2 Q O O < 
1350-









Crop Tomato cv Pusa Ruby.Preceding rrop Carrot cv Pusa Kesar 
Fig. 16: Residual effect of organic soil amendments/nematicides 
and ploughing (normal/deep) on the population of plant 
parasitic nematodes infesting tomato cv. Pusa Ruby. 
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PART 2. EFFECT OF MARGQSA/NEEM AND PERSIAN LILAC/BAKAINt 
2,1. Effect of soli amendments with plant parts of marqosa/neem 
and Persian lllac/bakain on plant t»arasitic nematodes and 
plant growth! 
2«1.1. Effect of organic soil amendments with different plant parts 
of marqosa/neem on the root-knot development caused by 
Meloidogyne incognita and plant growth of tomato and eggplant 
in potsi 
The root-knot development on tomato and eggplant was 
significantly inhibited in plants grown in soil amended with 
different parts of margosa/jneem, highest being in those amended 
with margosa fruits followed by leaves, bark and flower. There 
was a significant increase in plant growth due to these treat-
ments • 
Tomato cv. *Pusa Rubv*8 
The root-knot indices in untreated plants and those 
treated with flowers, fruits, leaves and bark of marqosa/neem 
wer« 4,00, 2.70, 0.40, 1.10 and 1.20 respectively. The 
corresponding figures for plant weight were 18.20, 33.60, 
46.40, 40.50 and 34.50 g in inoculated sets and 39.30, 45.20, 
59.20, 49.20 and 47.20 g in uninoculated sets. The reduction 
in root-knot development and increase in plant growth due to 
different treatments was statistically significant (Table 5). 
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Table 5; Effect of organic soil amendments with different plant parts 
of marqosa/neem (Azadirachta indica) on the root-knot develop-
ment caused by Meloidogyne Incognita and plant growth of tomato 
cv. Pusa Ruby and eggplant cv. Pusa Purple Long in pots. 
Plant Treatments 
Weight (g) 
Uninoculated Inoculated T^H^V 

























24.20 15.10 39.30 10.10 8.10 18.20 4.00 
28.80 16.40 45.20 21.20 12.40 33.60 2.70 
39.80 19.40 59.20 28.90 17.50 46.40 0.40 
30.60 18.60 49.20 26.40 14.10 40.50 1.10 





13.10 10.30 23.40 9.30 8.40 17.70 4,00 
21.40 13.20 34.60 17.80 9.30 27,10 2.50 
30.00 19.60 49.60 26.70 13.30 40.00 0.25 
28.50 17.30 45.80 24.40 12.10 36.50 1.00 





Each value is an average of three replicates. 
Initial inoculum level of Meleidoovne incognita = 5000 larvae per plant. 
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Eggplant cv» 'Pusa Purple Long*! 
The root-knot indices in untreated plants and those 
treated with flowers^ fruits,, leaves and bark of margosa/jieem 
were 4.00, 2.50, 0.25, 1.00 and 1.50 respectively. The corres-
ponding figures for plant weight were 17.70, 27.10, 40.00, 
36.50 and 30.30 g in inoculated sets and 23.40, 34.60, 49.60, 
45.80 and 39.50 g in unlnoculated sets. The reduction in 
root-knot development and increase in plant growth due to 
different treatments was statistically significant (Table 5). 
2.1.2. Effect of organic soil amendments with different plant parts 
of Persian lilac/bakain on the root-knot development caused by 
Meloidogyne incognita and plant growth of tomato and eggplant 
in potst 
The results obtained in the case of Persian lilac/bakain 
were similar to those of margosa/neem. which have been des-
cribed in 2.1.1. 
Tomato cv. 'Pusa Ruby*; 
The root-knot indices in untreated plants and those treat-* 
ed with flowers, fruits, leaves and bark of Persian lilac/bakain 
were 4.00, 2.90, 0.50, 1.30 and 1.80 respectively. The 
corresponding figures for plant weight were 18.20, 34,80, 
45.60, 41.50 and 42.70 g in inoculated sets and 39.30, 32,30, 
51.20, 40.00 and 40,50 g in unlnoculated sets. The reduction 
in root-knot development and increase in plant growth due to 
7i 
different treatments was statistically significant (Table 6). 
Eggplant cv« *Pusa Purple Long*! 
The root-knot indices in untreated plants and those 
treated with flowers, fruits, leaves and bark of Persian lilac/ 
bakain were 4.00, 2,70, 0.30, 1.25 and 1.75 respectively. The 
corresponding figures for plant weight were 17.70, 24.00, 
37.10 34.90 and 28.20 g in inoculated sets and 23.40, 30.30, 
48.00, 42,50 and 33.90 g in uninoculated sets. The reduction 
in root-knot development and increase in plant growth due to 
different treatments was statistically significant (Table 6). 
2.1.3.' Effect of organic soil amendments with different plant parts 
of margosa/neero on the population of fiotylenchulus reniformis 
and plant growth of tomato and eggplant in pots? 
In both the cases, the population of the reniform neraatod*, 
Rotylenchulus reniformis was significantly reduced in plants 
grown in soil amended with different parts of marqosa/nee. > 
highest being in those treated with margosa fruits follow% v 
leaves, bark and flower. There was a significant increase in 
plant growth due to these treatments. 
Tomato cv. *Pusa Rubv*» 
The final populations of Rotylenchulus reniformis in 
untreated plants and those treated with flowers, fruits, leave* 
and bark of marqosa/neem were 7730, 3130, 2350, 2880 and 2960 
respectively (as against 5000 of initial level) and the 
Table 6t Effect of organic soil amendments with different plant parts 
of Persian lilac/bakain (Melia azedarach) on the root-knot 
development caused bv Meloidogyne incognita and plant growth 




Uninoculated Inoculated T«H1 























24 .20 15.10 39 .30 10.10 8 .10 18.20 4 .00 
19 .10 13.20 32 .30 23 .40 11 .40 34.80 2 .90 
34 .20 17.00 51 .20 28 .60 17 .00 45.60 0 .50 
22 .00 18.00 40 .00 25 .50 16 .00 41.50 1.30 
25 .50 15.00 40 .50 28 .90 13 .80 42.70 1.80 
5.37 
7 .82 
6.46 0 .44 
9.39 0 .64 
13 .10 10.30 23 .40 9 .30 8 .40 17.70 4 .00 
18 .90 11.40 30 .30 16.00 8 ,00 24 .00 2 .70 
28 .70 19.30 48 .00 25 .10 12 .00 37.10 0 .30 
26 ,00 16.50 42 .50 23 .30 11 .60 34.90 1.2?^ 
21 .30 12.60 33 .90 18.70 9 .50 28 .20 1.75 
7 .17 
10 .43 
5 .60 0 . 6 5 
8.15 0 .94 
Each value is an average of three replicates. 
Initial inoculum level of Meloidoavne incognita = 5000 larvae per plant. 
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reproduction factor 1.55, 0.63, 0.47, 0.58.and 0.59 respec-
tively. The corresponding figures for plant weight were 
15.00, 36.30, 49.40, 44.40 and 37.80 g in inoculated sets 
and 41.40, 37.50, 56.80, 53.50 and 39.20 g in uninoculated 
sets. The reduction in nematode population and the increase 
in plant growth in different treatments was statistically 
sigriificant (Table 7). 
^qqplant cv. *Pusa Purple Lonq't 
The final populations of Rotylenchulus reniformis in un-
treated plants and those treated with flowers, fruits, leaves 
and bark of roarqosa/neem were 7580, 2940, 2160, 2320 and 2750 
respectively (as against 5000 of initial level) and the re-
production factor 1.52, 0.59, 0.43, 0.46 and 0.55 respectively. 
The corresponding figures for plant weight were 20.70, 38.70, 
56.70, 50.10 and 44.90 g in inoculated sets and 25.60, 39.70, 
63.30, 52.40 and 44.40 g in uninoculated sets. The reduction 
in nematode population and the increase in plant growth in 
different treatments was statistically significant (Table 7). 
2.1.4. l^ ffect of organic soil amendments with different plant partt 
of Persian lilac/bakain on the population of Rotvlenchulus 
reniforals and plant growth of tomato and •qqplant in pofg 
The results obtained in the case of Persian lilac/bakain 
were similar to those of margosa/ngem, which have been des-
cribed in 2.1.3. 
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Table 7t Effect of organic soil amendments with different plant parts of 
maraosa/neem (Azadirachta indica) on the population of the reni-
form nematode, fiotvlenchulua reniformis and plant growth of 




Shoot Root Total Shoot Root Total 
Final 
popu- R« «*• 
lation *^l 
Tomato Untreated 28.10 13.30 41.40 
Floral part* 20.00 17.50 37.50 
(Fresh) 
Fruits 35.50 21.30 56.80 
(Decomposed) 
Leaves 32.50 21.00 53.50 
(Decomposed) 






8.10 6.90 15.00 7730 1.55 
23.30 13.00 36.30 3130 0.63 
31.30 18.10 49.40 2350 0.47 
29.30 15.10 44.40 2880 0.58 
25.50 12.30 37.80 2960 0.59 
14.59 91.69 
21.23 133.39 
Egg- Untreated 16.40 9.20 25.60 
plant 
Flcral par t s 21.30 18.40 39.70 
(Fresh) 
Fruits 38.90 24,40 63.30 
(Decomposed) 
Leavei 29.30 23.10 52.40 
(Deeoaposed) 






11.40 9.30 20.70 7580 1.52 
25.50 13.20 38.70 2940 0.59 
35.50 21.20 56.70 2160 0.43 
31.10 19.00 50.10 2320 0.46 
28,30 16.60 44.90 2750 0.55 
6.06 104.78 
8.82 152.45 
Each value is an average of three replicates. 
Initial inoculum level of Rotylenchulus reniformis « 5000 nematodes 
per plant. —------—-
R «= Reproduction factor, P^ « Final population, Pj, « Initial population. 
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Tomato cv. 'Pusa Ruby': 
The final populations of Rotvlenchulus reniformis in 
untreated plants and those treated with flowers, fruits, 
leaves and bark of Persian lilac/bakain were 7730, 3350, 2260, 
2500 and 3170 respectively (as against 5000 of initial level) 
and the reproduction factor 1.55, 0.67, 0.45, 0.50 and 0,63 
respectively. The corresponding figures for plant weight 
were 15.00, 32.40, 44.00, 43.90 and 42,20 g in inoculated 
sets and 41,40, 32.60, 49.80, 41.32 and 40.50 g in uninocula-
ted sets. The reduction in nematode population and the 
increase in plant growth in different treatments was statis-
tically significant (Table 8). 
Eggplant cv. *Pusa Purple Lonq*» 
The final populations of Rotvlenchulus reniformis in 
untreated plants and those treated with flowers, fruits, leaves 
and bark of Persian lilac/bakain were 7580, 3130, 2190, 2410 
and 3090 respectively (as against 5000 of initial level) and 
the reproduction factor 1.52, 0.63, 0.44, 0,48 and 0.62 res-
pectively. The corresponding figures for plant weight were 
20.70, 32,10, 48,60, 46.00 and 41.60 g in inoculated sets and 
25.60, 33.50, 55.90, 45.44 and 40,30 g in uninoculated sets. 
The reduction in nematode pcpulaticn and the increase in plant 
growth in different treatments was statistically significant 
(Table 8). 
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Table 8t Effect of organic soil amendments with different plant parts 
of Persian lilac/bakain (Melia azedarach) on the population 
of the reniform nematode, Rotvlenchulus reniformls and plant 
growth of tomato cv. Pusa Ruby and eggplant cv. Pusa Purple 








Tomato Untreated 28.10 13.30 41.40 
Floral pa r t s 18.30 14.30 32.60 (Fresh) 
Fruits 31,00 18.80 49.80 
(Decomposed) 
Leaves 22,22 19.10 41.32 
(Decomposed) 






8.10 6.90 15.00 7730 1.55 
22.30 10.10 32.40 3350 0,67 
27.40 16.60 44.00 2260 0.45 
27.40 16.50 43.90 2500 0.50 
27.30 14.90 42.20 3170 0.63 
8.09 118.41 
11.78 172.28 
Egg- Untreated 16.40 9.20 25.60 
plant 
Floral pa r t s 17.10 16.40 33.50 
(Fresh) 
Fruits 34.30 21.60 55.90 
(Decomposed) 
Leaves 24,44 21.00 45,44 
(Decomposed) 





11.40 9.30 20.70 7580 1.52 
21.10 11,00 32.10 3130 0.63 
30.60 18.00 48.60 2190 0.44 
28.60 17.40 46.00 2410 0.48 
26.10 15.50 41.60 3090 0.62 
12.26 97.31 
17.85 141.58 
Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis « 5000 nematodes 
per plant. 
R « Reproduction faetor, P^ « Final population, Pj^  «= Initial population. 
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2.1.5. Effect of organic soil amendments with different plant parti 
of marqosa/neem on the population of Tvlenchorhynchus brasslcae 
and plant growth of cabbage and cauliflower In potst 
The population of the stunt nematode, Tvlenchorhynchus 
brasslcae on cabbage and cauliflower was significantly reduced 
in plants grown in soil amended with different parts of margota/ 
;ieem» highest being in those treated with margosa fruits 
followed by leaves, bark and flowers. There was a significant 
increase in plant growth due to these treatments. 
Cabbage cv. *Pride of India'i 
The final populations of Tvlenchorhynchus brasslcae in 
untreated plants and those treated with flowers, fruits, 
leaves and bark of marqosa/peem were 5900, 2750, 1920, 2140 
and 2400 respectively (as against 5000 of initial level) and 
the reproduction factor 1.13, 0.55, 0*38, 0.43 and 0.48 res-
pectively. The corresponding figures for plant weight were 
26.40, 59.60, 73.30, 68.10 and 63.30 g in inoculated sett 
and 40.70, 73.80, 96.70, 84.50 and 75.90 g in uninoculated 
sets. The reduction in nematode population and increase in 
plant growth in different treatments was s±*±4«:yre*lly signi-
ficant (Table 9). /C^- ' 
Cauliflewer cv. *Maghg8 
The final populations of Tvlenchofhvjiclius ^t^ J^ laJ^ TOe iM 
untreated plants and those treated with flowers, fruits> 
leaves and bark of laaraosa/ntem were 6126^ 2770, 1990, 2230 
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Table 9i Effect of organic soil amendments with different plant parts 
of margosa/neem (Azadirachta indica) on the population of the 
stunt nematode, Tvlenchorhynchus brassicae and plant growth 
of cabbage cv. Pride of India and cauliflower cv. Maghi in pots. 
Plant Treatments 
Weight (g) Final P^ 
Uninoculated Inoculated I'n + Tnn " P^  
Shoot Root Total Shoot Root Total ^^^^^^ * 
Cabbage Untreated 34.40 6.30 40.70 
Floral pa r t s 5S.50 18.30 73i80 
(Fresh) 
Fruits 75.60 21,10 96.70 
(Decomposed) 
Leaves 66.10 18.40 84.50 
(Decomposed) 






21.60 4.80 26.40 5900 1.18 
50.00 9.60 59.60 2750 0.55 
60.20 13.10 73.30 1920 0.38 
57.10 11.00 68.10 2140 0.43 
53.20 10.10 63.30 2400 0.48 
16.65 102.40 
24.22 148.99 
Cauli- Untreated 31.20 6.00 37.20 
flower 
Floral parts 54.20 17.70 71.90 
(Fresh) 
Fruits 70.80 20,30 91.10 
(Decomposed) 
Leav«8 61.30 16.30 77.60 
(Decomposed) 






20.30 4.50 24.80 6120 1.22 
46.50 8.30 54.80 2770 0.55 
59.40 14.00 73.40 1990 0.39 
55.00 10.10 65.10 2230 0.45 
51.20 9.60 60.80 2450 0.4f 
10.42 94.55 
15.16 137.55 
Each value is an average of three replicates. 
Initial inoculum level of Tvlenchorhynchus brassicae « 50CX) nematodes 
per plant. 
R a Reproduction factor, P^ . « Final population, P^  » Initial population. 
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and 2450 rospectively (as against 5CX)0 of initial level) and 
the reproduction factor 1.22, 0.55, 0,39, 0.45 and 0.49 res-
pectively. The corresponding figures for plant weight were 
24.80, 54.80, 73.40, 65.10 and 60.80 g in inoculated sets 
and 37e20, 71.90, 91.10, 77.60 and 70.90 g in uninoculated 
sets. The reduction in nematode population and increase in 
plant growth in different treatments was statistically signi-
ficant (Table 9). 
2,1.6. Effect of organic soil amendtaents with different plant parts 
of Persian lilac/bakain on tne population of Tvlenchorhvnchui 
brassicac and plant growth of cabbage and cauliflower in potsi 
The results obtained in the case of Persian lilac/bakain 
v/ere similar to those of roarqosa/neem, which have been described 
in 2.1.5. 
Cabbage cv< *Pride of India*? 
The final populations of Tvlenchorhynchus brassicae in 
untreated plants and those treated with flowers, fruits, leaves 
and bark of Persian lilac/bakain were 5900, 2900, 2030, 2230 
and 2490 respectively (as against 5000 of initial level) and 
the reproduction factor 1.18, 0.58, 0.41, 0.45 and 0.49 res-
pectively. The corresponding figures for plant weight were 
26.40, 64.30, 72.90, 63.20 and 58.60 g in inoculated sets and 
40.70, 66,70, 93.20, 80.00 and 72.40 g in uninoculated sett. 
The reduction in R«Baito<i« population and increase in plant 
so 
growth in different treatments was statistically significant 
(Table 10), 
Cauliflower cv. *Maqhi'» 
The final populations of Tvlenchorhvnchus brassicae in 
untreated plants and those treated with flowers, fruits, 
leaves and bark of Persian lilac/bakaln "/or© 6120, 3080, 2110, 
2310 and 3020 respectively (as against 5000 of initial level) 
and the reproduction factor 1,22, 0«62, 0.42, 0.46 and 0.60 
respectively. The corresponding figures for plant weight 
were 24,e0» 48.70, 68.80, 39.90 and 54.50 g in inoculated sets 
and 37.20, 62.70, 80.10, 76.09 and 68.20 g in uninoculated 
sets, Tho reduction in nematode population and increase in 
plant growth in different treatments was statistically signi-
ficant (Table 10). 
2,1.7. Effect of organic soil amendments with different plant parts 
of margosa/ncem on the soil population of nematodes infesting 
tomato and sqqplant in p»t«i 
7h* population of all the plant parasitic nematodes around 
the roots of tomato and eggplant was reduced in the soil amend* 
«d with different parts of marqo8a/neem« highest being in 
these treated with margosa fruits followed by leaves, bark 
and flowers. There was a significant increase in plant gr«wtli 
due to these treatments. 
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Table 10« Effect of organic soil amendments with different plant parts 
of Persian lilac/bakain (Melia azedarach) on the population of 
the stunt nematode. Tvlenchorhynchus. brassicae and plant 
growth of cabbage cv. Pride of India and cauliflower cv. Maghi 
in pots. 
Plant Treatments 
Weight (g) Final 
Uninoculated Inoculated ???y~^ ^* T! 
Shoot Root Total" Shoot Root Total -^^^^Q" ^ 
Cabbage Untreated 34.40 6.30 40.70 
Floral parts 53,30 13.40 66.70 
(Fresh) 
Fruits 73.20 20.00 93.20 
(Decomposed) 
Leaves 64.20 15.80 80.00 
(Decomposed) 






21.60 4.80 26.40 5900 1.18 
45.50 8.30 54.30 2900 0.58 
58.80 14.10 72.90 2030 0.41 
53.20 10.00 63.20 2230 0.45 
49.40 9.20 58.60 2490 0.49 
9.78 94.29 
14.23 137.19 
Cauli- Untreated 31.20 6.00 37.20 
flower 
Floral parts 50.40 12.30 62.70 
(Fresh) 
Fruits 61.40 18.70 80.10 
(Decomposed) 
Leaves 61.30 14.70 76.00 
(Decomposed) 






20.30 4.50 24.80 6120 1.22 
40.40 8.30 48.70 3080 0.62 
55.60 13.20 68.80 2110 0.42 
50.30 9.60 59.90 2310 0.4# 
46.30 8.20 54.50 3020 0.60 
9.22 101.16 
13.42 147.IS 
Each value is an average of three replicates. 
Initial inoculum level of Tvlenchorhynchus brassicae = 5000 nematodes 
per plant. 
R « Reproduction faetor, P^ « Final population, P^ « Initial population. 
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Tomato cv« *Pusa Rubv*» 
In naturally infested soil» the populations of Hoplolalmus 
indicus per kg soil in untreated sets and those treated with 
flowers, fruits, leaves and bark of marqosa/neem were 340, 170, 
120, 130 and 90 respectively as against 220 of initial level. 
Fpr Helicotylenchus indicus. the respective figures were 320, 
120, 180, 120 and 120 as against 310 of initial levelj for 
Rotvlenchulus reniformis 3450, 2470, 1310, 1490 and 1880 as 
against 3140 of initial level| for Tvlenchorhvnchus brassicae 
1420, 890, 450, 560 and 760 as iigainst 1150 of initial level J 
and for Tvlenchus fillformis 130, 30, 50, 60 and 70 as against 
110 of initial level* The total population of plant parasitic 
nematodes in the above treatments was 5660, 3680, 2110, 2360 and 
2920 respectively as again«t 4930 of initial level. The repro-
duction factor of all the nematodes in the above treatments was 
1.15, 0.75, 0.42, 0.48 and 0^59 respectively. The correspondinf 
figures for plant weight were 21.80, 33.90, 44.70, 44,10 and 
36«30 g in plants grown in naturally infested soil and 27.90, 
34.30^ 45«50, 49.20 and 40*70 g in plants grown in autoclaved 
soil (Table U ) . 
Eggplant cv. •Pusa Purple LonaM 
In naturally infested soil, the populations of Hoplolaimut 
indicus per kg soil in untreated sets and those treated with 
flower, fruits* leaves and bark of margosa/neem were 260, 140, 
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For Hellcotvlenchus indlcus, the respective figures were 380, 
150, 170, 110 and 90 as against 310 of initial level? for 
Rotvlenchulus reniformis 2930, 2360, 1180, 1430 and 1720 as 
against 3140 of initial level; for Tvlenchorhvnchus brassicae 
1450, 780, 430, 550 and 690 as against 1150 of initial levelJ 
and for Tvlenchus filiformls 120, 40, 0, 40 and 60 as against 
110 of initial level. The total population of plant parasitic 
nematodes in the above treatments was 5140, 3470, 1990, 2260 
and 2680 respectively as against 4930 of initial level. The 
reproduction factor of all the nematodes in the above treatments 
was 1.04, 0.70, 0.40, 0.46 and 0.54 respectively. The corres-
ponding figures for plant weight were 24.40, 28.10, 37.80, 33.10 
and 32.00 g in plants grown in naturally infested soil and 29.9U 
33.90, 49.20, 37.90 and 36.40 g in plants grown in autoclaved 
soil (Table 11). 
2.1.8. Effect of organic soil amendments with different plant parts of 
Persian lilac/bakaln on the soil population of nematodes iftf»tt» 
inq teaato and eggplant in potsi 
The results obtained in the case of Persian lilac/bakain 
were similar to those of aarqosa/neem. which have been described 
in 2.1.7. 
•yoaato cv» *Pusa RubvM 
In natysally infested soil» the populations of Hoplolaimus 
indicus per kg soil in untreated sets and those treated with 
85 
flowers, fruits, leaves and bark of Persian lllac/bakain were 
340, 110, 170, 140 and 160 respectively as against 220 of ini-
tial level. For Helicotvlenchus indicus the respective 
figures were 320, 80p 140, 80 and 150 as against 310 of initial 
level; for Rotvlenchulus reniformis. 3450, 2860, 1510, 1680 and 
2230 as against 3140 of initial level; for Tvlenchorhvnchus 
brasaicae 1420, 740, 630, 590 and 550 as against 1150 of initial 
levelI and for Tvlenchus filiformig 130, 50, 0, 80 and 70 as 
against 110 of initial level. The total population of plant 
parasitic nematodes in the above treatments was 5660, 3340, 245G^  
2570 and 3160 respectively as against 4930 of initial level* The 
reproduction factor of all the nematodes in the above treatments 
was 1,15-, 0,78, 0,49, 0,52 and 0.64 respectively. The corres-
ponding figures for plant weight were 21.80, 30.40, 49.50, 48.30 
and 39*00 g in plants grown in naturally infested soil and 27.9Q 
37.40, 51*40, 53.60 and 45.00 g in plants grown in autoclaved 
soil (Table 12). 
Eggplant cv. *Pusa Purple Lona*? 
In naturally infested soil^ the populations of Hoplolaimua 
indicijts per leg soil in untreated sets and those treated with 
flowers, fruits, leaves and bark of Persian lilac/bakain wera 
260, 120, 140, 90 and 150 respectively as against 220 of initia.' 
level. For Helicotvlenchus indicus. the respective figures war 
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Rotvlenchulus renlformls 2930, 2580, 1320, 1570 and 2110 as 
against 3140 of initial levell for TvlenchorhvnchUB brassicae 
1450, 620, 540, 530 and 570 as against 1150 of initial levalj 
and for Tylenchus filiformls 120, 70, 30, 80 and 20 as against 
110 of initial level* The total population of plant parasitic 
nematodes in the above treatments was 5140, 3490, 2150, 2360 
and 3040 respectively as against 4930 of initial level* The 
reproduction factor of all the nematodes in the above treatments 
was 1*04, 0*71, 0*44, 0*48 and 0*62 respectively. The corres-
ponding figures for plant weight were 24.40, 31.10, 44*60, 42.70 
and 36.80 g in plants grown in naturally infested soil and 29.90, 
37.70, 53.90, 48.50 and 39.80 g in plants grown in autoclaved 
soil (Table 12). 
2.2* Effect of water extracts of marqosa/neem and Persian lilac/ 
bakain on the mortality and hatching of plant parasitic nena* 
2.2.1. Effect ^f water extracts of different payts of maraosa/neem and 
Pertian If^fc/bakain on the mortality ef plant parasitic 
neaattdet in vitrei 
A perusal of results given in tables 13*18 clearly Indica* 
tes tliat all the plant parts ef laargesa and Persian lilac were 
highly deleterious to different nematodes viz*, Meloidoavne 
^neeanita* Retvlenchulus renlformls. Tylencherhvnchus brassicae. 
8S 
Hoplolalmus lndlcus> Hellcotvlenchus Indlcus and Tylenchus 
flllformls. But the sensitivity of different nematode species 
was different against different extracts. There was a linear 
relationship between the mortality of nematodes and the con-
centration of water extracts in both the cases (Fig. 18-29). 
The mortality of the test nematodes increased with an increase 
in the concentration of v;ater extracts and the exposure period 
(Tables 13-18). 
Meloidoqyne incognita; 
All the second-stage juveniles were killed in S concentra-
tion of margosa frui", after 24 hrs and in the same concentration 
of leaf, flower and bark extracts after 48 hrs (Table 13a). 
This was achieved within 24 hrs in S concentration of leaf ex-
tract and v/ithin 48 hrs in flower and fruit extracts of Persian 
lilac (Table 13b). The lowest concentrations which killed 
SO.OQji or more nematodes within 48 hrs were S/10 concentration 
of leaf, flower and fruit extracts, S/2 concentration of bark 
and root extract of margosa (Table 13a)| S/10 concentrations 
of leaf and flower extract, S/2 concentrations of fruit and 
bark extiacts and S concentration of root extracts of Persian 
lilac (Table 13b)• In case of gum this was achieved by l.OC^ 
and lO.OQj^ concentrations respectively of margosa and Persian 
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Upper line & • = 48hrs.,Middle line &)t = 24hrs. 
Lower line &o = 12hrs. 
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Fig. 18: Regression lines showing linear relationships 
between different concentrations of water extracts 
of plant parts of marqosa/neem and per cent morta-
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Upper line & • : : 48hrs., Middleline &^=24hrs . 
Lower line & o r l 2 h r s . 
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lOOr 
</) lO </) (/) 
Root 
Y = 4 3 , 0 0 * 2 « . S O ( x - 2 . 0 0 ) - 4 8 hrs 
9 = 32.66 • 2 0 . 0 0 ( x - 2 .0 0 ) - 2 4 hPS 
V = I 7 . 8 0 + I I . 8 0 ( x - 2 . 0 0 l - l 2 hrS 
Flower 
9=42,98*24.88 { X- 2 .00 ) -48 hfS 
Y=3J.OO*2I.OO( X - 2 . 0 0 ) - 24 hrs 





o 2 cvi 
t/) «/i </) </» 
Bark 
Y =2».oo*i2.so ( x - 2 . o o ) - 4 8 hrs 
? = l 7 . 8 0 ' ^ l S . 3 0 l x - 2 , 0 0 ) - a 4 h r t 
9 = I Q O 0 * 0 7 . O O ( x - 2 . O 0 ) - i a hrs 
5 9 -: 9 d Q o o .: 2 
Gum 
Different concentrations of extracts of plant 
parts of Persian lilac • 
Fig. 19: Regression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of Persian lilac/bakain"and per cent mortality 
of Meloidoqyne incognita larvae in vitro. 
93 
Rotylenchulus Tenlformls: 
All the nematodes were killed in S/2 concentration of fruit 
extract of margosa after 24 hrs of exposure and those ef fl©wer 
extract after 48 hrs. This level of mortality was achieved in 
S concentration of fruit extract after 12 hrs and those of leaf, 
flower and bark extracts after 24 hrs and in lO.CXD;^  concentra-
tion of gum after 48 hrs (Table 14a). In case of Persian lilac 
100.0Qj< mortality of the nematode was observed in S concentration 
aftsr 12 hrs in leaf extract, 24 hrs in flower and fruit extract, 
and 48 hrs in bark extract (Table 14b). The lowest concentra-
tion that killed 50.OQ^ or more nematodes after 48 hrs were 
S/10 concentrations of leaf, flower and fruit, S concentration 
of root extract and 1»0Q^ gum of margosa and Persian lilac 
(Tables i4a,b). Bark extract, S/10 of margosa and S/2 cf Per-
sian lilac could also cause such mortality (Fig. 20, 21). 
Tvlenchorhynchus brassicaet 
Hundred per cent nematodes were killed in the ^^ concentra-
tion of fruit extract of margosa after 48 hiB of exposure 
(Table 15«). In ea^e of Persian lilac, 100.00^ kill of nematodtt 
was observed in S concentration of flower and fruit after 48 hrt 
(Table .I5b). Lowest concentrations of margosa and Persian lilae 
extracts, which caused 50*0Q^ or more kill within 48 hrs, were 
S/10 concentration of flower and fruit, S/2 concentration of 
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Upper line &•::48hrs.,Middle line &•«•= 24hrs.,Lower li'ne&orl2hrs : 95 : 
v=5» 00»J7 .00(x -J 00 ) - *» l i rs 
'fz**oo*iyooi'-ioo)- i*^ti 
















Yz«* 0 0 * i 4 0 0 ( K - J 00 ) - *»hrS 
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V = U . t 6 •0» 46 ( « - 2 . 0 0 ) - l 2 hfS 
100 
V : » 6 . O 0 * 27.00(«-2 0 0 ) - 4 | h r $ 
Y:49 00»2« .00 {" -2 .00 ) -24» i rs 
v : 4 i . j j • J j . i t ( j | - ^ ^ ) - i 2 h f S 
Flower 
Y : s 2 . 0 0 * 2 7.40(<i- » 0 0 ) - 4 t h r s 
V=4 2.0 0 » 2 $ . 0 0 ( » - J O O ) - 2 4 hfl 
YZ2».00 •20.00(><-3vQp)- l2 I T S 
JSJft^ 
2 2 (vj 
(/) Bark 
V= J4 .40 • J». J0{»- 2 . 0 0 ) - 4 t 6 r » 
V=24.60 ••2I . IO{»-gJOO)-2 4 tirt 
v= 14.00 • n . i o ( « - . ^ o o ) - i a lifi 
Root Gum 
Different concentrations of extracts of plant 
parts of Margosa 
Fig. 20: Regression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of marqosa/neem and per cent mortality of Roty-
lenchulus reniformis in vitro. 
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Upper line & • - 48hrs., Middle line &^ t -24hrs . 
Lower line &o :::l2hrs. 
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Bark 
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Different concentrations of extracts of plant 
parts of Persian lilac 
i-ig. 21: Regression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of Persian lilac/bakain and per cent mortality 
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?ig. 22: Regression linos showing linear relationships between 
aifferent concentrations of water extracts of plant 
parts of margosa/neem and per cent mortality of Tylen-
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Upper line &• = 48hrs , Middle line &*t = 24hrs. 
Lower line &o =12hrs. 
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6 0 
2 0 ^ 
0 i i 9 * I aja ^ ^^ ^^ -^ pT 1 
Fruit 8 o 
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?r 2 2.84*1 J- 5 5 (x -2 .00 ) -4 8hr» 
? r i 3.O0+09,0O(x-2.0O)-24hfS 
Bark 
Y = 0 4 . 0 0 * 04. 4 0 ( * - J O O ) - 4 e h r s 
'? = 0 0 . 0 0 * 0 0 . 0 0 ( x - 2 . 0 0 ) - 2 4hrS 
l 0 0 7'=O2'.OO*O2'.O0(x-2.OOl-i 2hrs f rOO-OOtOO.00(x -2 .00)" 1 2hrs 
Root 
o o 
- ° § 
o - -G u m 
Different concentrations of extracts of plant 
parts of Persian lilac 
Fig. 23: regression lines showing linear relationships betv;een 
different concentrations of water extracts of plant 
parts of Persian lilac/bakain and per cent mortality 
of Tylenchorhynchus brassicae in vitro. 
10£ 
the gum of raargosa and Persian lilac the mortality was below 
50,00^ even in 10i»00^  concentration after 48 hrs of exposure 
(Tables 15a»b, Fig. 22,23). 
^loplolaimus indicust 
All the nematodes were killed in S concentration of leaf 
extract of margosa after an exposure of 48 hrs (Table 16a, 
Fig* 24), The lowest concentration of different extracts of 
margosa which caused 50.0C^ or more mortality within 48 hrs 
were S/10 concentration of leaf, flower and fruit, S/2 of bark 
and root, and 10.00^ of gum (Table 16a, Fig* 24}• In case of 
Persian lilac more than 50.0Q>i mortality of the nematodes was 
noted in S concentration of flower and root and S/2 of leaf and 
fruit after 48 hrs (Table 16b, Fig. 25). 
Helicol^Ylenchus Indicuss 
All the nematodes died within 48 hrs in S concentration of 
leaf, flower and fruit extracts of both margosa and Persian lilac 
and bark extract of margosa (Tables 17a,b). The low/est concen-
trations that killed 50#0Qj< or more nematodes within 48 hrs 
were S/10 of leaf, flower and friit extraccs of margosa and 
fruit extract of Persian lilac. This was achieved in S/2 of 
bark, S of root and 10.00;< of gum in case of margosa;[ and S/2 
concentration of le&f, flower and bark, S concentration of root 
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Different concentrations of extracts of plant 
parts of Margosa 
Fig. 24: ^egression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of marqosa/neom and per cent mortality of Hoplo-
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Different concentrations of extracts of plant 
parts of Persian lilac 
Fig. 25: hegression linos showing linear relationships between 
different concentrations of water extracts of plant 
parts Persian lilac/bakain and per cent mortality of 
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Upper line &.•- 48hrs., Middle line &^ = 24hrs. 
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Different concentrations of extracts of plant 
parts of Margosa 
Mg. 26: Regression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of marqosa/neem and per cent mortality of 
Helicotylenchus indicus in vitro. 
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Upper line & • = 48hrs. , Middle line &.^ * = 24hrs, 
Lower line 8to=12hrs, 
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• MijXriy 
— I 1 
Flower 
?= 37.99+ 24 66(x-2.00)-4»hr$ 
Y = I 9 . I O * I 5 . I 9 ( X - 2 00)-J4hr$ 
Y ; I 2 . 0 0 * I0.S0(«- 2 OO)- I 2hf$ 
Bark 
?:if i .oo» l4.oo(»-^•00)~48^f$ 
?= 10.00* O8.OO(»-i .O0)- i4' ' f» 
P=0«.00+OS . 0 0 ( * - 2 . 0 0 l - ' i '"•J 
^ o -_ o ^ 
a o o ^ ^ 
Gum 
Different concentrations of extracts of plant 
parts of Persian lilac 
I-ig. 27: Hegression linos showing linear relationships between 
different concentiations of water extracts of plant 
parts of Persian lilac/bakain and per cent mortality of 
Helicotylonchus indicus in vitro. 
Ill 
Tvlenchus flliformlss 
All the neraahodes were killed in S concentration of fruit 
extracts of both the test plants within 48 hrs (Tables 18a,b, 
Fig. 28,29). The lowest concentration which killed 50.00j< or 
more nematodes within 48 hrs were S/10 of fruit extract, S/2 
of leaf, flower and bark, S of root and 10.00^! of gum in case 
of margosa (Table 18a)| S/10 of bark, S/2 of flower and fruit, 
and S of leaf and root in caue of Persian lilac (Table 18b). 
2.2,2. Effect of water extracts of different parts of marqosa/neem 
and Persian lilac/bakain on the larval hatching of the root-knot 
nematode. Meloidoqvne incognita in vitrot 
Water extracts of different parts of margosa and Persian 
lilac inhibited the larval hatching significantly. There was 
an increase in the inhibition of laival hatching with an in-
crease in the concentration of the extracts (Table 19a,b. 
Fig. 30,31), 
Average number of larvae hatched in S, S/2, S/lO and S/100 
concentrations o,5 leaf extract ot margosa was 10, 15, 45 and 70 
respectively. The corresponding figures fox different dilutions 
of flower extract was 10, 14, 40 and 90; for fruit extract 8, 13^  
25 and 110| for bark extract 50, 100, 120 and 230} for root 
extract 80, x30, 250 and 280, In 10.0Qj<, l.OO/., 0.10^ and 0.01^ 
concentrations of gum 65, 100,140 and 230 larvae were hatched. 
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Upper line & •= A8hrs., Middle line &*= 24hrs. 
Lower line &o -I2hrs. 
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Different concentrations of extracts of plant 
parts of Margosa 
Fig. 28: Kegrcssion lines showing linear relationships between 
different concentr.itlons of water extracts of plant 
parts of m:irqosa/noom and per cent mortality of 
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Upper line & •- 48hrs., Middle line &if = 24hrs. 
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Different concentrations of extracts of plant 
parts of Persian lilac 
Fig. 29: Hocjression linos shovung linear relationships between 
different concentrations of water extracts of plant 
parts of Persian lilac/bakain and per cent mortality 
of Tylenchus fi11formis in vitro. 
116 
(Table 19a). 
Average mimbsr of larvae hatched in S, S/2, S/10 and S/100 
concentrations of leaf extracts of Persian lilac was 10, 30i 55 
and 140 respectively* The corresponding figures for different 
dilutions of flower extract were 20, 30, 5b and 100| for fruit 
extract 15, 25, 60 and 85; for bark extract 20, 68, 120 and 
200; for root extract 40, 100, 150 and 170, In 10,00?i, 1.0Q?i, 
0«1Q^ and 0,Oiy. concentrations of gum 30, 80, 130 and 230 larvae 
were hatched* While in distilled water control 710 larvae were 
hatched (Table 19b). 
In case of margosa the inhibition in larval hatching was 
highest in S concentration of fruit extract (98.93;^). It was 
followed by the same concentration of leaf and flower extract 
(98.66?<), bark extract (93.33/.) and rcot extract (89.33>i). In 
10.00;^ concentration of gum the inhibition in larval hatching 
was 91.33>i (Table 19a). In case of Persian lilac the inhibition 
in larval hatching was notvd highest in S concentration of leaf 
extract (98.59?<) followed by fruit extracts (97.SSji)^  flower 
and bark extracts (97.18j<) and root extract (94.36;^)* In 1.0Q?i 
concentratioti of gum the inhibition in larvel hatching was 
95.77;^ (Table 19b). The range of inhibition in the larval 
hatchirsg in S/2 concentration of various extracts of margosa 
was 30.66 — - 98*26>i and those of Persian lilac 85,91 — 96.47>i. 
The inhibition in larval hatcaing in S/10 concentration ranged 
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Table 19ai Effect of water extracts of different plant parts 
of margosa/neem (Aradirachta indlca) on the larval 
hatching of Meloldoavne incognita in vitro. 
No. of larvae hatched in different concentrations 

















































Each value is an a^ Nve^ rage of three replicates. 
DW « Distilled water (cjsntrol). 
Values for per cent inhibitj^^n in larval hatching over 
control are given in parenthesiia. 

















































































Different concentrations of ex t rac ts of plant parts 
of margosa 
Fig^ 30: liistogr.un showing por cent inhibition in larval hatch-
ing of \ loloidogyne incognita in different concentrations 
of v;ater oxtractc of plant parts of margosa/neem in vitro 
ns 
Table 19bi Effect of water extracts of different plant parts 
of Persian lilac/bakain (Melia azedarach) on the 
larval hatching of Meloidoqyne incognita in vitro. 
Mo, of larvae hatched in different concentrations 
Plant (Within 5 days) 
p a r t 
Leaf 
Flower 












































Each value is an average of three replicates. 
DW = Distilled water (control). 
Values for per cent inhibition in larval hatching over 
control are given in parenthesis. 
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Dif ferent concentrations of ext racts of plant parts 
of Persian lilac 
Fig. 31: lliGtogram showing per cent i n h i b i t i o n in l a rva l 
hatching of Meloidogyne incognita in d i f ferent 
concentrat ions of water ex t rac t s of plant par ts 
of Porr.ian l i l a c /baka in in v i t r o . 
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7i»66 — 94.OQ^ in margosa and 73.69 — 92.25>i in Persian lilac 
while in S/lOO concentration 62.66 — 90.66ji in margosa and 
66.05 -• 88.02j^ in Persian lilac. 
2.2.3. Effect of different chemicals of margosa on the mortality of 
plant parasitic nematodes in vitro? 
A perusal of results given in tables 20-25 clearly indica-
tes that all the test chemicals of margosa were highly toxic 
to different nematodes, viz., Meloidoqyne incognita. Rotylenchu^ 
lus reniformis. Tvlenchorhynchus brassicae, Hoplolaimus indicus. 
Helicotylenchus indicus and Jylenchus flliformis. There was a 
linear relationship between the mortality of nematodes and the 
concentration of the chemicals (Fig. 32-37). The mortality of 
the test nematodes increased vdth an increase in the concentra-
tion cf the chemicals and the exposure period (Table 20-25). 
Meloidoqyne incognita: 
Hundrisd per cent Juveniles were killed in 0*.JIQ^  concentra-
tion of azadirachtin and nimbidic acid and l.OQji concentration 
of ninibin after 48 hrs of expotute. Same level of mortality 
was also achieved in l.OOfi concentration of nimbidic acid and 
quercetin after 24 hrs of exposure. Lowest concentration (O.Olji) 
of all the chemicals except nimbidic acid caused 50.00?^  or mor« 
nematode kill after 24 hrs of exposure period, however, in nim-
bidic acid it was so after 43 hrs. In the solvent, highest 
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killing of M. incognita juveniles was found in 1.00>< concentra-
tion where 23»40/. nematodes were killed after 48 hrs of exposure 
whereas there was no mortality of the juveniles in Q,Olyi con-
centration even after 48 hrs of exposure (Table 20, Fig. 32). 
Rotvlenchulus reniformist 
Hundred per cent nematode kill was noted in 0.1Q>< concen-
tration of azadirachtin and nimbidic acid after 48 hrs of exposure 
1.0Qj< solution of azadirachtin, nimbidic acid and nimbin after 
24 hrs, and kaempferol and quercetin after 48 hrs. Fifty per cent 
or more nematode kill was observed in the lowest concentration 
(O.Olji) of azadirachtin, kaempferol and quercetin after 12 hrs, 
and nimbidic acid and nimbin within 24 hrs of exposure. In the 
solvent, highest killing of JR. reniformis was found in 1.00/. 
concentration where 22.305< nematodes were killed after 48 hrs, 
and in O.Olji concentration no nematode kill was observed even 
after 48 hrs of exposure period (Table 21, Fig. 33). 
Tvlenchorhvnchus brassicaet 
All the nematodes were killed in 0*10/. concentration of 
azadirachtin, nimbidic acid and nimbin and l.OQ^ i concentration of 
kaempftrol and quercetin after 48 hrs. Lowest concentration 
(0.01>i) of kaempferol and quercetin caused 50.OQ^ or more kill 
after 24 hrs and of the remaining chemicals after 48 hrs of ex-
posure. In the solvent, highest killing of J. brassieae wi^ « 
found in l.OC^ concentration where 20.00^ nematodes were killed 
after 48 hrs of exposure and no nematode killing was observed in 
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Upper line & •= 48hrs. , Middle line &y=ZAhrs 





V : « . 7 J * » . J7lK- i .s ) -4f hrs 
Y : » . « 7 * S . 0 4 ( > « - I 5) -24 hrs 
^ j . . 8 5 * » . 5 3 ( x - i . 5 ) - i a hrs 
Solvent 
100 
Y : «6 2 0 3 I . 5 a ( « - i . s ) - < a h r s 
Y= S 9 . 3 7 * 3 2 . 48(>c- l .5) -J4hrs 
V= 45 ,83 + 27 . 8 l ( x - I 5 ) - I 2 hrs 
Quercetin 
Y= « l . 3 7 * 3 5 . 4 ^ ( x - l . 5 ) 4Bhrs 
Y : S 2 . 3 7 + 3 4 . 9 4 ( x - I . S ) - 2 4 h r $ 
^=4 0 . 5 S * 2 7.99(><- I .5) - I2hrs 
"f: 65 .S5*J3-77 ( « - I . S ) - 4 » b r s 
' : s 9 . i O * J J « i ("-"•» »-a* hrs 
Y = 45 .05 *2e .62 (« - I . » ) - I 2 hrS 
Azadirachtin 
Y = 53 ,95+2 s.B I ( x _ i . 5 ) - < 8 h r s 
Y : 4 7 . 3 7 + 2 4 . 6 0 ( x - | . 5 ) - 2 4 h r s 
? = l 4 . 0 0 + 22 8 0 ( ' < - l . 5 ) - l 2 h r s 
Kaempferol 
Y:61 .9 7+31 . 8 e ( x - | . S ) - 4 B h r S 
Y : 5 3 . 5 0 + 2 8 . l 4 ( x - | , 5 ) _ j 4 h r S 
? : 3 7 . 6 2 + 2 4 . 0 4 ( ' < - | . 5 ) - l 2hrS 
30 Ig 
o o o ^• 
Nimbtdic acid Nimbin 
Different concentrations of some chemicals 
of margosa 
Fig. 32: Regression lines showing linear relationships between 
different concentrations of some chemicals of margosa/ 
iieem and per cent mortality of Meloidoavne incognita 
larvae in vitro. 
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Upper line & • = 48hrs. , Middle line &^=2Ahrs 


























Y = 0 ? . 7 7 * 0 3 . J X X - I - S ) - ! 2hrs 
MjW HCBr'^'XT —^  
Solvent 
V r 6 7 . B O + 3 l . l 2 C x - I - S ) - < 8 h r S 
Y : S < . 5 0 * 2 7 . 0 6 ( ' < - l * ) - 2 4 h r f 
Y = <7.< s •? j .?< (x - ( . 5 ) - ( jhrs 
lOOr 
Quercetin 
Y : 6 5 0 0 * 3 4 . 0 0 ( x - i . 5 ) - < e t \ r s 
Y Z 5 9 . 6 4 + 3 3 . 8 3 ( K - I . 5 ) - 2 < h r $ 
Y : S I . 9 2 + 2 8 . 6 5 ( x - l . 5 1-1 2hrS 
lOOr • / / ' 
Y = ^ « . 8 7 * 3 2 . 4 5 ( « - l . 5 l - 4 8 h r S 
5 : 6 4 . J 2 * 3 4 . 66 («-1 .5 I - 2 * h r S 
Y : 5 7 . 5 3 * 3 0 . I 4 ( x - l .S ) - I 2 I^T S 
Azadirachtin 
Y = « 7 . B I » 3 0 . 8 9 ( « - l » ) - 4 » h r S 
Y = 5 3 . 3 3 + l 4 . $ 0 ( x - I . S ) - 2 4 h r S 
Y = 4 7. 9 0 * » ».4 4 ( x - ) . 5 ) - I 2 h r s 
Jttjia-
Kaempferol 
Yr 6 2. 9 0 • 3 2. 2 6 ( * - I . S ) - 4 Shrs 
Y = 5 e . 8 0 * J 2 . 5 4 ( " - I . S ) - 2 4hrS 
^ = 4 7 . 3 2 * 2 7. 6 3 l « - I . S ) - l 2hrS 
Nimbidicacid Nimbin 
Different concentrations of some chemicals 
of margosa 
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Upper line & •= 48hrs. , Middle line &^::ZAhrs 





























Y= 8.1? t 0 7 . I 4 ( x - i . s ) - 4 | h r t 




y : » 4 . 5 2 + 3 2 . 0 3 ( ) i - l . 5 ) - 4 8 h r S 
Y = 5 I . 6 7 • 24 . 6 4 { x - | . 5 ) _ j 4 h r s 
Y = 3 5 . 7 7 - I 7 . 2 8 ( X - | . 5 ) - I 2 h r s 
Quercet'tn 
100 
V = « 4 . 5 2 • 3 4 . l O ( x - I . S ) - 4 8 h r S 
- ? = 5 0 . J I • I » . * 4 ( > « - l . 5 ) - 2 4 h r S 
Y =38.84 + 2 0 . 9 0 ( x - l . 5 ) - I j h n 
' ? = 6 6 . e 7 * 3 3 , 3 7 ( x - I . S ) - 4 « h r s 
'=49 .17 •27 .80< ' ' - l .5 ) -24 hrs 
'?=3J.70*i7.eo'x-i.s )-i2hrs 
Azadirachtin 
Y = 6 3. 6S + 30 .7 7 (><- | .S ) -4Bhr$ 
Y : 5 4 . 52 + 2 4 . 5 S ( > < - I . S ) - 2 ^ hrs 
' = 3 1 . 3 2 * 1 5.1 J C X - I . S ) - ! 2hrS 
Kaempferol 
Y = « 2 . 8 2 + J 4 . 8 7 ( x - i . 5 ) - 4 8 h r s 
V = S 3 . 0 8 * J I . 0 2 ( K - l . 5 ) - 2 4 h r S 
Y = 3«.92 • 1 7 . 7 9 ( x - | . $ ) - l 2hr$ 
• / • 
/ * 
5 0 - 0 ^ O °^°o 
o 6 6 ^ a 6 o ^ 
Nimbidicacid Nimbin 
Different concentrations of some chemicals 
of margosa 
Fig. 34: Regression lines showing linear relationships between 
different concentrations of some chemicals of morgosa/ 
neem and per cent mortality of Tylenchorhynchus 
brassicae in vitro. 
129 
Hoplolaimus indicust 
All the nematodes were killed in O.lCy. concentratio?i of 
azadirachtin, nija4>idic acid and himbin and l.OQ^ concentration 
of kaempferol and querecetin after 48 hrs of exposure. In case 
of nimbidic acid and nimbin» this mortality level was also 
achieved with l.OCy. concentration within 24 hrs. The lowest 
concentration (0,01/0 caused more than bO.OCfyi nematode killing 
after 48 hrs of exposure in nimbidic acid and quercetin,and after 
24 hrs in the remaining chemicals. In the solvent, the maximum 
mortality of Hoplolaimus indicus was 23.8Qj< in l.OO^ i concentra-
tion after 48 hrs and no nematode was killed in 0.01;< concentra-
tion even after 48 hrs of exposure (Table 23, Fig. 35). 
Helicotvlenchus indicust 
All nematodes were killed in 0»1Q>< concentration of aza-
dirachtin and nimbidic acid, l.OQ/. concentration of kaempferol 
and quercetin after 48 hrs of exposure. This mortality level 
was achieved in l.OQji concentration of azadirachtin, nimbidic 
acid and ninbin only after 24 hrs of exposure. In O.Ol^ i con-
centrationf 50.00f< or more nematode kill was observed in all the 
test chemicals after 24 hr« of exposure period. In the solvent, 
highest mortality of Helicotvlenchus indicus was found in l.OQj^  
concentration where 2S.5Q^ mortality was observed after 48 hrs 
of exposure period and in the lowest concentration (0.01/.) of 
the solvent the maximum nematode kill was 5.1C^ during same 
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upper line & • : : 48hrs. , Middle line &^^=24hrs 
Lower line &o=12hrs 

























Y : 0 9 . 7 J • 0 8 . 6 4 ( x - l S ) -48hrS 
V Z0i.32*0i.ii{x-I. 5 ) - 24hrS 
v:02 I i 02.55(x-i 5)-l4hrs 
= • 5 ^ 
Solvent 
lOOr 
Y r 5 » . 8 5 + J 6 . 0 2 ( x - | . S ) - 4 » h r S 
Y r 4 l . 4 0 + J 7 . 0 8 ( x - l . 5 ) - i 4 h r $ 
Y : j 3 . 2 5 + t « . 7 9 { ' < - i > S ) - ( J h r s 
Quercetin 
100 
V =« J . » 0 + 1 4 . 8 8 ( x - l - 5 ) - 4 8 h r s 
V ZSi. 3 7 * 3 3 . l 3 ( x - | . S ) - i 4 h r S 
V r4 0 . S O # 2 5.IO(x-f.5 1- l i | |rS 
Y Z 6 5 . 5 2 * 3 3 . i o ( > ' - I . S ) - 4 8 h r s 
7 : 4 8 . 8 0 * 2 4 . 4 8 ( ' ' - | » ) - 2 4 h r » 
Vz35 69 • 2 ( . « « ( » - ( S >-( i h r s 
• / • 
-T 1 
Azadirachtin 
Y = 4B. »2 + S 0 . » l ( x - l . J ) - 4 » h r $ 
' = S S . * 0 2 4 . « 2 ( x - | . S ) - 2 4 h r $ 
? r S 3 . f 4 l 7 . e 4 ( K - t . 5 ) - f 2hrs 
Kaempferoi 
' r 4 5 . 5 7 * S 3 . 7 » ( x - I . S ) - 4 B h r S 
f = » 7 . 3 5 + 3 2 . « 5 ( i < - ( . 5 ) - 2 4 h r S 
V^=16. 6 0 * 2 0 . 8 7 ( 1 < - I . S ) _ I 2hrS 
o* v2 ~5 
-» :=; «• o 




Different concentrations of some chemicals 
of margosa 
Fig. 35: ilegresGion lines showing linear relationships betv^ een 
different concentrations of some chemicals of margosa/ 
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Upper line & • = 48hrs., Middle line &)t=Z4hrs 
Lower line &o = 1Zhrs. 
l O O c 
6 0 
Y : i i . 5 0 + 0 » . 4 t ( x - i . 5 ) - 4 8hrs 
Y=09. 3 2 + 0 7. 9 4 ( x - l . 5 ) - 2 4 h r S 


























Y = 6 6 . l 8 * 3 2 . l 9 ( x - l . 5 ) - ' < » ' i r * 
lOOr 
Y = 5 » . 4 0 * 2 4 . 7 2 ( x - I 
Y Z 4 0 . 6 2 • 2 0 . 9 < t ' ' " ' 
. S ) - J 4 h r s 




Y = 4 l . 3 2 + 3 3. < 7 ( x - l . S ) - < 8 h r S 
V r 5 9 . 5 2 * i 2 . 9 t ( ' ' - ' . ! ) - a 4 h r » 
V = 5I , ? 5 * 2 7 . 3 7 ( ' < - I . S ) - I 2hrS 
Y r 6 6 . I 2 * 3 J . 5 4 ( K _ t . 5 ) _ 4 e h r $ 
Y : 5 7 . « 7 * 3 l . i 8 { > ' - l . 5 ) - 2 4 h r S 
"f:44.98 + 24.56 { « - l . j ) - l 2 h r s 
Azadirachtin 
Y = 6 5 . 0 7 * 3 l . 9 f l ( x - | . 5 ) - 4 » h r S 
Y : 4 9 . 7 S • 2 3 . 9 9 ( x - f . 5 ) - 2 4 h r s 
9 = 4 0 . 5 5 * l » . J 6 ( x - l . 5 ) - l ?hrs 
Kaempferol 
Y : 4 7 . 97*31 ,1 2 ( x - l . 5 ) - 4 8 h r s 
7 : 4 4 . 76 O Q 3 5 ( x - | . J ) - 2 4 h r $ 
V = 4 5 . 4 o * 2 s . 4 8 ( x - x s ) - i a h r j 
Nimbidicacid Nimbi n 
Different concentrations of some chemicals 
of margosa 
hig. Regression linos showing linear relationships between 
different concentrations of some chemicals of margosa/ 




Hundred per cent nematode mortality was observed in l.OOji 
concentration of ali the test chemicals after 48 hrs of exposure. 
After the same exposure period in O.lQj^ concentration the nema-
tode kill was maximum in nimbidic acid where 95.50^ nematodes 
were killed. It was followed by 93*50^ in nimbin> 89.30^ in 
azadirachtin, 85.30ji in kaempferol and 84.7Q>< in quer«etin. 
Lovrfest concentration (O.Olji) caused SO.OOji or more killing of 
the nematodes in kaempferol and quercetin after 24 hrs, and in 
the remaining chemicals after 48 hrs of exposure. In the solven^ t 
highest mortality of Tvlenchus filiformis was found in l»QOyi 
concentration where 20w3Q>i nematodes were killed after 48 hrs of 
exposure period and in the lowest concentration (0.01j<) of the 
solvent, no nematode was killed even after 48 hrs of exposure 
(Table 25, Fig. 37). 
2.2.4. ^ffect of different chemicals of garqosa on the larval hatching 
of tfae roo1»>knot nematodey Meloidoovne incognita in vitro 
Different chemicals of margosa inhibited the larval hatch* 
ing significantly. There was an increase in the inhibition of 
larval hatching with an increase in the concentration of differ-
ent solutions (Table 26, Fig. 38). 
Average number of larvae hatched in l.OC^, O.lpj^ and 0,Oiy* 
concentrations of azadirachtin was 12, 30 and 36 respectively. 
The corresponding figures for different dilutions of nimbidic 
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"Upper line & • = 48hrs., Middle line &»< =24hrs 





Y : 6 4 . 4 2 * 3 J O i ( x - i $ ) - 4 « h r $ 
Y=07.S7 • 0 7 . 0 8 ( ' • - I S ) - 4 8 h r S Y = 44.5 2 • 26.6 J (x - I .S ) - 2 4 h r S 
Y = 0 4 . 1 3 * O J . 8 5 (»-l.i)-i4hri ? - 3 2 . 5 S t 2 l . l 2 t » - j S ) - I 2 h r s 
Y r o i . 3 5 * O i . 4 9 ( x - i . s ) - i 2 h r s 
20h 













Y = 6 S . 3 2 + 3 0 81 ( x - l S ) - 4 $ h r S Y=4 5 87 • 3 0 .70 f « - I 5 ) - 4 8 h r j 
Y : 4 a . 4 5 * 22 .91 ( K - l . S ) - 2 4 h r s 
"YZ J« 2 0 * 13 76 ( x - l . S ) - l 2hrs 
Quercetin 
Y = 48 35 + 2 4 , B 2 ( X - I . 5 ) - 2 4 h r s 






Y : 6 2 . 7 0 * J 4 .oaC"-! .5) -4»hr» 
7 r 5 2 . 7 i •a t . i O ( « - i . $ ) - 2 4 h r t 
Y = 4 O . 3 O * 2 0 . e 8 ( x - I . S l - l 2hrs 
100 r 
o 
o o o ^ 
Nimbidicacid 
Y : 6 i . » 7 * J 4 . 0 2 ( x - i . 5 ) - < ( » h r » 
Y = 4« . 6 7 * 2 7 . S e ( « - I . S ) - 2 4 h r S 
Y = 33 87» 18 . 3 6 ( x - | . s ) - l 2 h r s 
^ o - o 
o d d -• 
Nimbin 
Different concent rations of so me chemicals 
of margosa 
Fig. 37: Kegrecsion lines shov;ing linear relationships between 
different concentrations of some chemicals of margosa/ 
neem and per cent mortality of Tylenchus filiformis in 
vitro. 
13? 
Table 26i Effect of different chemicals of margosa on the 
larval hatching of Meloidoqvne incognita JLn vitro. 
Chemicals 
No. of larvae hatched in different 
concentrations (Within 5 days) 













30(92.10) 36(88.94) 380 
45(90.78) 100(76.31) 380 
35(88.15) 90(73.68) 380 
40(89.47) 70(81.57) 380 
30(92.10) 88(76.84) 380 
300(21.05) 350( 7.89) 380 
Each value is an average of tliree replicates. 
DW « Distilled water (control). 
Values for per cent inhibition in larval hatching 






























Different concentrations of some chemicals 
of margosa 
Hg. 38: Histogrdm showing per cent inhibition in larval 
hatching of /.loloidogyne incognita in different 
concentrations of some chemicals of nnrqosa/neem 
in vit'-o. 
139 
14, 40 and 70; for quercetin 15, 30 and 88| and for the solvent 
260, 300 and 350. While in the distilled water control 380 
larvae were hatched (Table 26)• 
The inhibition in larval hatching was highest in l.OQj^  
concentration of azadirachtin (96.84:!^ } • It was followed by 
1,00?< concentration of Kaempferol (96«31^), quercetin i96,05yi), 
nitabin (95.26>i) and nimbidic acid (95.00>4), The range of inhi-
bition in the larval hatching in 0*lQj4 concentration of various 
chemicals of margosa was 88.15 — 92.l!^ ;^ . While in O.Olji 
concentration the range was 73.68 *-•• 88.94^<. In the solvent 
highest inhibition in *arval hatching was noticed in 1.00^ 
concentration where it was 31.57?i (Table 26, Fig..38). 
2.3. Effejst of bare*'root>dip in leaf extracts on plant parasitic 
njBmatodes and plant qrowthi 
2.3.1. Eff»et of bare«»ro&t'-dip 1R the leaf extract of naraosa/neem 
on the penetration of the root->knot larvae into the roots of 
tomato and eggplant in potst 
Root-dip in the leaf extract of margosa/jjeem inhibited the 
larval penetration of the root-knot nematode into the roots of 
tomato cv. *Pusa Ruby' and eggplant cv. *Pu8a Purple Long*. The 
penetration decreased significantly with an increase in the 
concentration of leaf extract and the dip duration. 
Tomato cv» *Pusa Rubv'i 
When tomato seedlings were inoculated with 1000 larvae aftflr 
no 
root-dip in S, S/2 and S/10 concentration of the leaf extract 
of neem for 80 minutes, the number of larvae penetrated was 
350^ 380 and 410 respectively while in 40 minutes dip treatment 
the corresponding figures were 560, 580 and 610 and in 20 minutes 
650, 680 and 710 as against 850 in undipped-inoculated control 
(Table 27). 
The inhibition in the larval penetration in S, S/2 and S/10 
concentration was 58.82><, 55,29;i< and 5l,76yi respectively after 
80 minutes dip treatment, 34»ll>i# 3i«7<>>i and 28.23>i respectively 
after 40 minutes dip treatment and 23.52?i, 20.OQ^ and 16.47>i 
respectively after 20 Liinutes dip treatments (Table 27). 
Eggplant cv,. 'Pusa Purple Lonq't 
When the eggplant seedlings were inoculated with 1000 larvae 
after root-dip in S, S/2 and S/lO concentration of the leaf ex-
tract of neem for 80 minutes, the number of larvae penetrated wat 
300, 340 and 370 respectively while in 40 minutes dip treatment 
the corresponding figures were 530, 550 and 570 and in 20 minutes 
610, 700 and 730 as against 800 in undipped-inoculated control 
(Table 27). 
The inhibition in the larval penetration in S, S/2 and S/10 
concentration was 62.50f<, 57.5Q>< and 53.75>< respectively after 
80 minutes dip treatment, 33.75;^, 31.75;»i and 28.25^ respectively 
after 40 minutes dip treatment and 23»T5yi, 12.50^ and 8.75^ 
after 20 minutes dip treatments (Table 27). 
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Table 27i Effect of bare-root-dip in the leaf extract of 
aaraosa/neem on the penetration of the root-knot 




































































































Each value is an average of three replicates. 




2.3.2. Effect of bare»root«»dlp In the leaf extract of Persian lilac/ 
bakaln on the penetration of the root-'knot larvae into th@ roots 
of tomato and eaanlant in potst 
Results obtained in the case of leaf extract of Persian 
lilac/bakain were similar to those of the leaf extract of 
maraosa/neem which have been described in 2.3.1. 
lomato cv. *Pusa RubvM 
When tomato seedlings v/ere inoculated with 1000 larvae aftar 
root-dip in S» S/2 and S/10 concentration of the leaf extract of 
bakain for 80 minutes, the number of larvae penetrated was 400, 
410 and 430 respectivel" v/hiie in 40 minutes dip treatment the 
corresponding figures were 660, 680 and 720 and in 20 minutes 
700, 730 and 750 as against 8S>0 in undipped-inoculated control 
(Table 28). 
The inhibition in the larval penetration in S, S/2 and S/10 
concentration was 52.94ji, 51.76>i and 49.41^ respectively after 
80 minutes dip treatment, 22.35?i, 20.00/. a.nd 15*29?i respectively 
after 40 minutes dip treatment and 17.64^ i» XAmllyi and 11.76>i 
respectively after 20 minutes dip treatment (Table 28). 
Eggplant cv. 'Pusa Purple Lona*t 
When eggplant seedlings were inoculated with 1000 larvae 
after rodt«dip in S» S/2 and S/10 concentration of the leaf ex-
tract of bakain for 80 minutes the number of larvae penetrated 
was 310i 350 and 390 respectively while in 40 minutes dip 
143 
Table 28j Effect of bare-root-dip in the leaf extract of 
Persian lilac/bakain on the penetration of the 
root-knot larvae into the roots of tomato and 
eggplant in pots. 
Plan t 
Dip t reatments 
Duration 
(minutes) Concentration 
























































































Each value is an average of three replicates. 




treatment the correspondirig figures were 630, 640 and 670 and 
in 20 minutes dip treat«B©f»'t 710, 760 and 770 as against 800 in 
undipped-inoculated ccfttrol (Table 28). 
The inhibition ia the larval penetration in S, S/2 and 
S/10 concentration was 61.25j<, 56.25;^ and 51.25^ respectively 
after 80 minutes dip treatment, 21.25ji, 20.OQ^ and 16.25>i res-
pectively after 40 minutes dip treatment and 11.25^, 5.00^ and 
3.75>^  respectively after 20 minutes dip treatment (Table 28). 
2.3.3. Effect of bare-root-dip in the leaf extract of marqosa/neem on 
the root-knot development caused by Meloidoqyne incognita and 
plant growth of tomato and eggplant in potsi 
The root-knot nematode, Meloidogvne incognita significantly 
reduced the plant growth but bare-root-dip treatment in the leaf 
extract of neem significantly checked the nematode damage to the 
plants by way of reducing the root-knot development. Root gall-
ing was gradually decreased with an increase in the concentration 
of leaf extract and the duration of dip treatment. 
Tonato cv. *Pusa Rubv'i 
The total weight of plants was 38.70, 33.70 and 30.10 g 
respectively when the plant roots were dipped in S, S/2 and S/lO 
concentration of the leaf extract of neem for 80 minutes and 
inoculated with 1000 larvae of Meloidogvne incognita. The 
corsesponding figures for 40 minutes dipping were 40.50, 32.70 
and 29.00 g and for 20 ninutes dipping 29.30, 26.00 and 23.30 g 
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as against 12.00 g in undipped-inoculated and 41,30 g in un-
dipped-uninoculated controls (Table 29). 
The root-knot indices were 0.50, 0.70 and 0.90 respectively 
when the plant roots were dipped in S, S/2 and S/10 concentra-
tion of the leaf extract of neem for 80 minutes and inoculated 
with 1000 larvae of Meloidoovne incognita. The corresponding 
figures for 40 minutes dipping were 1.00, 1.30 and 1.50 and for 
20 minutes dipping 1.40, 1.70 and 2,00 as against 4.00 in un-
dipped-inoculated control (Table 29). 
Eggplant cv.'Pusa Purple Lono't 
The total weight of plants was 49.60, 35.90 and 31.30 g 
respectively when the plant roots were dipped in S, S/2 and S/lO 
concentration of the leaf extract of neem for 80 minutes and 
inoculated with 1000 larvae of Meloidogyne incognita. The 
corresponding figures for 40 minutes dipping were 48.00, 36.60 
and 31.10 g and for 20 minutes dipping 36.41, 28.10 and 25.30 g 
as against 16.30 g in undipped-inoculated and 53.50 g in un-
dipptd-uninoculated controls (Table 29). 
The root-knot indices were 0.40, 0.50 and 0.75 respectively 
when the plant roots were dipped in S, S/2 and S/10 concentra-
tion of the leaf extract of neen for 80 minutes and inoculated 
with 1000 larvae of Meleidoqvnf incognita. The corresponding 
figures for 40 minutes dipping 0»60, 0.90 and 1.10 and for 20 
minutes dipping 1.10^ 1«50 and 1.50 as against 4.00 in undipped-
inoculated control (Table 29), 
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Table 29i Effect of bare-root-dip in the leaf extract of 
marqosa/neem on the root-knot development caused by 
Meloidogyne ,Jlncoqnita and plant growth of tomato cv. 








































































































































Each value is an average of three replicates. 
Initial inoculun level of Meloidogyne incognita = 1000 larvae 
per pot. 
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2,3,4. Effect of bare-root-dlp in the leaf extract of Persian lilac/ 
bakain on the root-knot development caused bv Meloidoavne 
incognita and plant growth of tomato and eggplant in potst 
Results obtained in the case of the leaf extract of bakain 
were similar to those of the leaf extract of neem which have 
been presented earlier in 2,3«3« 
Tomato cv. *Pusa Ruby*! 
The total weight of plants was 35.70, 30.60 and 23.40 g 
respectively when the plant roots were dipped in S, S/2 and 
S/lO concentration of the leaf extract of bakain for 80 minutes 
and inoculated with 1000 larvae of Meloidogvne incognita. The 
corresponding figures for 40 minutes dipping were 38.00, 30.70 
and 24.70 g and for 20 minutes dipping 26.90, 24.10 and 17.80 g 
as against 12.00 g in undipped-inoculated and 41.30 g in 
undipped-uninoculated controls (Table 30). 
The root-knot indices were 0.75, 0.90 and 1.00 respectively 
when the plant roots were dipped in S, S/2 and S/10 concentra-
tion of the leaf extract of bakain for 80 minutes and inoculated 
with 1000 larvae of Meloidogvne incognita. The corresponding 
figures for 40 minutes dipping were 1*10, 1.40 and 1*60 and 
for 20 minutes dipping 1.50, 1.80 and 2.20 as against 4.00 in 
undipped-inoculated control (Table 30). 
^ggplant cv* *Pusa Purple Long*i 
The total weight of plants was 47.50, 33.50 and 28.10 g 
respectively when the plant roots were dipped in S, S/2 and 
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Table 30j Effect of bare-root-dip in the leaf extract of 
Persian lilac/bakain on the root-knot development caused 
•^y Meloidoqyne incognita and plant growth of tomato cv. 
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Each value is an average of three replicates. 




S/IO concentration of the leaf extract of bakaln for 80 
minutes and inoculated with 1CX30 larvae of Meloidoavne incognita„ 
The corresponding figures for 40 minutes dipping were 43.30, 
31.90 and 26.30 g and for 20 minutes dipping 28.60, 25.00 and 
19.00 g as against 16.30 g in undipped-inoculated and 53.50 g 
in undipped-uninoculated controls (Table 30). 
The root-knot indices were 0.50, 0.70 and 0.75 respectively 
when the plant roots were dipped in S, S/2 and S/10 concentra-
tion of the leaf extract of bakain for 80 minutes and inoculated 
with 1000 larvae of Meloidogyne incognita. The corresponding 
figures for 40 minutes dipping were 1.00, 1.30 and 1.50 and 
for 20 minutes dipping 1.40, 1.70 and 2.00 as against 4.00 in 
undipped-inoculated control (Table 30). 
2.3.5. Effect of bare-root-dip in the leaf extract of margosa/neero 
on the population of the reniform nematode. Rotylenchulus 
renlfermis and plant growth of tomato and eggplant in pot»> 
The reniform nematode, Rotylenchulus reniformis significa-
ntly reduced the plant growth but bare-root-dip treatments 
in the leaf extract of neem significantly checked the nematode 
damage to the plants by way of reducing the population of the 
nematode. 
Tomato ev. •Pusa Rubv*t 
The total weight of plants was 51.40, 43.50 and 36.40 g 
respectivtly when the plant roots were dipped in S, S/2 and 
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S/lO concentration of the leaf extract of neem for 80 minutes 
and inoculated with 1000 specimens of Rotvlenchulus reniformi»• 
The corresponding figures for 40 minutes dipping were 42.TO, 
36.90 and 31.50 g and for 20 minutes dipping 42.10, 33.80 and 
23.00 g as against 16.90 g in undipped-inoculated and 52*40 g 
in undipped-uninoculated controls (Table 31). 
The final population of Rotvlenchulus reniformis was 1700, 
1810 and 1920 respectively when the plant roots were dipped in 
S, S/2 and S/10 concentration of the leaf extract of neem for 
80 minutes and inoculated with 1000 specimens of Rotvlenchulus 
reniformis. The corresponding figures for 40 minutes dipping 
were 1610, 1750 and 2400 and for 20 minutes dipping 1830, 1950 
and 2400 as against 4300 in undipped-inoculated control 
(Table 31). 
The reproduction factor of Rotvlenchulus reniformis was 
1.70, 1.81 and 1.92 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the leaf extract of 
ntem for 80 minutes and inoculated with 1000 specimens of 
Rotvlenchulus reniformis. The corresponding figures for 40 
minutes dipping were 1.61, 1.75 and 2,40 and for 20 minutes 
dipping 1.83, 1,95 and 2.40 as against 4.30 in undipped-inocu-
lated control (Table 31). 
Eggplant cv. *Pusa Purple Lonq*t 
The total weight of plants was 46.50, 38.70 and 32.00 g 
respectively when the plant roots were dipped in S, S/2 and 
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Table 31i Effect of bare-root-dip in the leaf extract of wargosa/ 
neem on the population of the reniform nematode, 
Rotvlenchulus reniformis and plant growth of tomato cv. 
Pusa Ruby and eggplant cv. Pusa Purple Long in pots. 
Plant 
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Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis 
per pot. 





S/IO concentration of the leaf extract of neem for 80 minutes 
and inoculated with 1000 specimens of Rotvlenchulus reniformis. 
The corresponding figures for 40 minutes dipping were 42.20, 
36»20 and 31.50 g and for 20 minutes dipping 40.30, 32.50 and 
24.50 g as against 18.70 g in undipped-inoculated and 53.70 g 
in undipped-uninoculated controls (Table 31). 
The final population of Rotvlenchulus reniformis was 1600, 
1700 and 1810 respectively when the plant roots were dipped in 
S, S/2 and S/10 concentration of the leaf extract of neem for 
80 minutes and inoculated with 1000 specimens of Rotylenchulut 
reniformis« The corresponding figures for 40 minutes dipping 
were 1500, 1670 and 2310 g and for 20 minutes dipping 1700, 
1900 and 2350 as against 4150 in undipped-inoculated control 
(Table 31). 
The reproduction factor of Rotvlenchulus reniformis was 
1.60, 1*70 and 1.81 respectively when the plant roots were dipped 
in S, S/2 and S/10 concentration of the leaf extract of neem for 
80 ninutes and inoculated with 1000 specimens of Rotvlenchulus 
reniformis. The corresponding figures for 40 minutes dipping 
were 1.50, 1.67 and 2.31 and for 20 minutes dipping 1.70, 1.90 
and 2,35 as against 4.15 in undipped-inoculated control(Table 31)< 
2,3.6. pffec^ of bare*root»diP in the leaf extract of Persian lilac/ 
bakain on the population of the renifora nematode. Rotvlenchulus 
reniformis and plant growth of towate and eggplant in potsi 
Results obtained in the case of the leaf extract of baka^ i^  
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were similar to those of neem leaf extract which have been 
presented earlier in 2«3.5. 
Tomato cv.'Pusa Rubv*t 
The total weight of plants was 50.20, 42,30 and 35.10 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the leaf extract of bakain for 80 minutes 
and inoculated with 1000 specimens of Rotvlenchulus reniformis. 
The corresponding figures for 40 minutes dipping were 43.30, 
36.40 and 32.20 g and for 20 minutes dipping 38.80, 34.60 and 
24,20 g as against 16.90 g in undipped-inoculated and 52.40 g 
in undipped-uninoculated controls (Table 32), 
The final population of Rotvlenchulus reniformis was 1760, 
1900 and 1930 respectively when the plant roots were dipped in 
S, S/2 and S/10 concentration of the leaf extract of bakain 
for 80 minutes and inoculated with 1000 specimens of Rotvlen-
chulus reniformis. The corresponding figures for 40 minute* 
dipping were 1630, 1800 and 2500 and for 20 minutes dipping 
1860, 1980 and 2500 as against 4300 in undipped-inoculated 
control (Table 32). 
The reproduction factor of Rotvlenchulus reniformis was 
1.76, 1.90 and 1.93 respectively when the plant roots were dipldii 
in S, S/2 and S/10 concentration of the leaf extract of bakaijn 
for 80 einutfts ind inoculated with 1000 specimens of ^. 
reniformis. The corresponding figures for 40 minutes dipping 
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Table 32: Effect of bare-root-dip in the leaf extract of Persian 
lilac/hakaln on the population of the reniform nematode, 
Rotylenchulus reniformis and plant growth of tomato cv. 
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Tomato 20 S 30.40 8.40 
S/2 27.60 7, 
S/10 19.30 4. 
40 S 34.30 9. 
S/2 30.00 6, 
S/10 27.10 5, 
80 S 37.20 13.00 
S/2 30.00 12.30 
S/10 26.10 9.00 
Undipped-Inoculated 9.60 7.30 























































































































Each value is an average of three replicates. 
Initial inoculum level of Rotylenchulus reniformis «= 
per pot. 





were 1,63, 1.80 and 2.50 and for 20 minutes dipping 1.86, 1.98 
and 2.50 as against 4.30 in undipped-inoculated control(Table 32) 
Eggplant cv. *Pusa Purple Lonq*i 
The total weight of plants was 50.40, 40.10 and 34^00 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the leaf extract of bakain for 80 minutes 
and inoculated v/ith 1000 specimens of Rotvlenchulus reniformis. 
The corresponding figures for 40 minutes dipping were 43.70, 
37.60 and 32.60 g and for 20 minutes dipping 40.40, 33.40 and 
23.30 g as against 18.70 g in undipped-inoculated and 53,70 g 
in und.lpped-uninoculated control (Table 32). 
The final population of Rotvlenchulus reniformis was 1650, 
1730 and 1860 respectively when the plant roots were dipped in 
S, S/2 and S/10 concentration of the leaf extract of bakain for 
80 minutes and inoculated with 1000 specimens of Rotvlenchulus 
reniformis. The corresponding figures for 40 minutes dipping 
were 1570, 1700 and 2360 and for 20 minutes dipping 1760, 1990 
and 2400 as against 4150 in undipped-inoculated control 
(Table 32). 
Tha reproduction factor of Rotvlenchulus reniformis was 
1.65, 1.73 and 1.86 respectively when the plant roots were dipptti 
in S, S/2 and S/lO concentration of the leaf extract of bakain 
for 80 ninutes and inoculated with 1000 specimens of Rotvlenchu* 
IpUS yniiiforaiis. The corresponding figures for 40 minutes 
dipping were 1.57, 1.70 and 2.36 and for 20 minutes dipping 
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1.76, 1,99 and 2.40 as against 4.15 in undipped-inoculated 
control (Table 32). 
2.3.7. Effect of bare-root-dip in the solution of azadirachtin on the 
penetration of the rooti-^ knot larvae into the roots of tomato and 
eggplant in potsi 
Root-dip in azadirachtin inhibited the larval penetration 
of the root-knot larvae into the roots of tomato cv. 'Pusa Ruby* 
and eggplant cv, *Pusa Purple Long* in pots. The penetration 
decreased significantly with an increase in the concentration 
of azadirachtin and the dip duration. 
Tomato cv. *Puaa Rubv*» 
Vifhen tomato seedlings were inoculated with 1000 larvae s 
after root-dip in 1.0C^» 0.10>< and 0.01j< concentration of azadira-
chtin for 80 minutes, the number of larvae penetrated was 210, 
240 and 270 respectively, while in 40 minutes dip treatment the 
corresponding figures were 240, 300 and 310 and in 20 minutes 
370, 395 and 450 as against 880 in undipped-inoculated control 
(Tabl« 33). 
The inhibition in the larval penetration in l,0Qj<, O.lQ^ i 
and O.Gl>< concentration was 76.135<, 72.72;i and 69»3iy. respec-
tively after 80 oinutes dip treatment, 72,72ji, 65.9Q>< and 64,77yi 
after 40 Minutes dip treatment and 57.95?i, 55.11;^  and 4e,B6yi 
respectively after 2t0 minutes dip treatment (Table SS^, 
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Table 33t Effect of bare-root-dip in the solution of 
azadirachtin on the penetration of the root-knot 





























































































Each value is an average of three replicates. 
Initial inoculum level of Meloidoavne incognita = 1000 larvae 
per plant. 
]5S 
Eggplant cv« *Pusa Purple Lonq*< 
When eggplant seedlings were inoculated with 1000 larvae 
after root-dip in l.OQji, O.IQ^ and 0.01^ concentration of 
azadirachtin for 80 minutes, the number of larvae penetrated 
was 200, 220 and 250 respectively while in 40 minutes dip 
treatment the corresponding figures were 230, 290 and 360 and 
in 20 minutes 380, 410 and 450 as against 810 in undipped-
inoculated control (Table 33). 
The inhibition in the larval penetration in l.OQ^, 0.1Q?< 
and O.Olji concentration was 75,30^, 72.83ji and 69.13/. respec-
tively after 80 minutes dip treatment, 71.6Qj^, 64.19^ and 
55.55>i respectively after 40 minutes dip treatment and 53.0^, 
49»3^ and 44*4Ayi respectively after 20 minutes dip treatment 
(Table 33), 
2.3.8. Effect of bare-root-dip in the solution of nimbidic acid on 
the Penetration of the root-knot larvae into the roots of 
tomato and eggplant in potst 
Results obtained in case of nimbidic acid were similar 
to those of azadirachtin which have been presented in 2.3.7. 
Tomato cv. *Pusa Rubv*: 
When tomato seedlings were inoculated with 1000 larvae 
after root-dip in 1.00>i» O.lQj^  and 0.01;^  concentration of 
nimbidic acid for 80 minutes, the number of larvae penetrated 
was 250, 260 and 300 respectively, while in 40 minutes dip 
treatment the corresponding figures were 260, 320 and 340 and 
n9 
in 20 minutes 390, 410 and 480 as against 880 in undipped-
inoculated control (Table 34), 
The inhibition in the larval penetration in l.OQji, 0.1Qj< 
and 0»Oiy. concentration was 71.59>i, 70.45/. and 65»9Q?i respec-
tively after 80 minutes dip treatment, 70.45;<, 63»63>< and 
61»36}< after 40 minutes dip treatment and 55.68j<, 53,41/. and 
45.45j< respectively after 20 minutes dip treatment (Table 34)» 
Eggplant cv. *Pusa Purple LonaM 
When eggplant seedlings were inoculated with 1000 larvae 
after root-dip in l.OQ/, 0.10/ and 0.01/ concentration of 
nimbidlc iCid for 80 minutes, the number of larvae penetrated 
was 255, 270 and 290 respectively while in 40 minutes dip 
treatment the corresponding figures were 250, 310 and 330 and 
in 20 minutes 400, 440 and 470 as against 810 in undipped-
inoculated control (Table 34). 
The inhibition in the larval penetration in 1.00/, 0.10/ 
and 0.01/ concentration was 68.51/, 66.67/ and 64.19/ respec-
tively after 80 rainutes dip treatment, 71.5?/, 61.72/ and 
59.25/ respectively after 40 minutes dip treatment and 50.61/, 
45.67/ and 41*97/ respectively after 20 minutes dip treatment 
(Table 34). 
2.3.9. Effect of bare-root-dip in the solution of niabin on the 
penetration of the root-knot larvae into the roots of tomato 
and eggplant in pott; 
Results obtained in the case of nimbin were similar to 
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Table 34» Effect of bare-root-dip in the solution of nimbidic 
acid on the penetration of the root-knot larvae into 




































































































Each value is an average of three replicates. 




those of azadirachtin and niinbidlc acid which have been des-
cribed in 2,3,7, and 2,3»8P 
Tomato cv» *Pu8a Rubv^t 
When tomato seedlings were inoculated with 1000 larvae 
after root-dip in 1.00^ 4, 0»1Q/. and O.Olj^ . concentration of 
nimbin for 80 minutes, the number of larvae penetrated was 272, 
290 and 320 respectively while in 40 minutes dip treatment 
the corresponding figures were 280, 350 and 360 and in 20 mi-
nutes 410, 450 and 505 as against 880 in undipped-inoculated 
control (Table 35). 
The inhibition in the larval penetration in l.OOj^ ., 0.10/. 
and 0.01^ concentration was 69.09?<» 67.04;< and 63.63/. respec-
tively after 80 minutes dip treatment, 68.18>i, 60.22/ and 
59.09/ respectively after 40 minutes dip treatment and 53,40/» 
48.86/ and 42.61/ respectively after 20 minutes dip treatment 
(Table 35). 
Eggplant cv» *Pusa Purple Lonq't 
When eggplant seedlings were inoculated with 1000 larvae 
after root-dip in 1.00/, O.IQ^ and 0.01/ concentration of 
nimbin for 80 minutes, the number of larvae penetrated was 
255, 290 and 300 respectively while in 40 minutes dip treatment 
the corresponding figures were 270, 330 and 340 and in 20 
minutes dip treatment 430, 460 and 490 as against 810 in 
undippecU»inoculated control (Table 35). 
nrd, 
Table 35: Effect of bare-root-dip in' the solution of nimbin 
on the penetration of the root-knot larvae into 




































































































Each value is an average of three replicates. 
Initial inoculum level of Meloidoavne incognita « 1000 larvat 
per plant. 
1S3 
The inhibition in the larval penetration in 1.00j<, 0.10j< 
and O.Olji concentration was 68.51>i, 64,19?< and 62,96yi respec-
tively after 80 minutes dip treatment, 66.67j<, b9.2byi and 
58»02>< respectively after 40 minutes dip treatment and 46,91>i, 
43.20j< and 39.5Q:>< respectively after 20 minutes dip treatment 
(Table 35). 
2,3.10. Effect of bare-root-dip in the solution of azadirachtln on the 
root-knot development caused by Meloidoqyne incognita and plant 
growth of tomato and eggplant in potsi 
The root-knot nematode, Meloidogvne incognita signifi-
cantly reduced the plant growth but bare-root-dip treatment in 
azadirachtln significantly checked the nematode damage to the 
plants by way of reducing the root-knot development. Root 
galling was gradually decreased with an increase in the 
concentration of azadirachtln and the duration of dip treatment. 
Tomato cv. *Pusa Rubv*t 
The total weight of plants was 44.60, 39.10 and 33.60 g 
respectively when the plant roots were dipped in 1.00^ <, O.IQ^ 
and 0«01^ concentration of azadirachtln for 80 minutes and 
inoculated with 1000 larvae of Meloidoovne incognita. The 
corresponding figures for 40 minutes dipping were 44.60, 
35.70 and 32,20 g and for 20 minutes dipping 37.20, 31.50 and 
24.80 g as against 11.00 g in undipped-inoculated and 45.30 g 
in undippod-uninoculated controls (Table 36). 
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Table 36t Effect of bare-root-dip in the solution of azadirachtin 
on the root-knot development caused by Meloidoqyne 
incognita and plant growth of tomato cv. Pusa Ruby and 
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C . D J P ^ . O l ) 
13.80 5.00 18.80 4.00 
32.40 16.00 48.40 0.00 
4.24 0.52 
5.78 0.60 
Each value is an average of three replicates. 
Initial inoculum level of Meloidogyne incognita « 1000 larvae 
per pot. 
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The root-knot indices were 0,00, 0.20 and 0.50 respectively 
when the plant roots were dipped in 1.00>C, O.lO^ i and 0.0Ij^  con-
centration of azadlrachtln for SO minutes and inoculated with 
1000 larvae of Meloidoqvne incognita. The corresponding figures 
for 40 minutes dipping were 0.60, 0.90 and 1.10 and for 20 minutes 
dipping 1.00, 1.30 and 1.50 as against 4.00 in undipped-inocu-
lated control (Table 36). 
Eggplant cv. *Pusa Purple Lonq*t 
The total weight of plants was 47.80, 43.30 and 34.70 g 
respectively when the plant roots were dipped in l.OQ^ i, O.lOpi 
and 0.01j< concentration of azadirachtin for 80 minutes and ino-
culated with 1000 larvae of Meloidogvne incognita. The corres-
ponding figures for 40 minutes dipping were 47.30, 39.50 and 
31.10 g and for 20 minutes dipping 38.50, 33.20 and 26.90 g as 
against 18.80 g in undipped-inoculated and 48.40 g in undipped-
uninoculated controls (Table 36). 
The root-knot indices were 0,25, 0.30 and 0.40 respectively 
when the plant roots were dipped in 1.00j<, O.lQj^ and O.Olji 
concentration of azadirachtin for 80 minutes and inoculated with 
1000 larvae of Meloidoavjfte incognita. The corresponding figures 
for 40 minutes dipping 0.40, 0.60 and 0.80 and for 20 minutes 
dipping 0«90» I..20 and 1.40 as against 4.00 in a undipped-
inoculated controls (Table 36). 
1S6 
2.3«11, Effect of bare"root~dlp in the solution of nlmbidlc acid on 
the root-knot development caused by Meloldogyne incognita and 
plant growth of tomato and eggplant in potst 
Results obtained in case of nimbidic acid were similar to 
those of azadirachtin which have been given in 2,3.10. 
Tomato cv. *Pusa Rubv*t 
The total weight of plants was 41.80, 36.50 and 31.90 g 
respectively when the plant roots were dipped in l.OOji, 0,10;^  
and 0.01^ concentration of nimbidic acid for 80 minutes and 
inoculated with 1000 larvae of Meloldogyne incognita. The 
corresponding figures for 40 minutes dipping were 43.40, 33*50 
and 30.30 g and for 20 minutes dipping 34.80, 29.30 and 22.80 g 
as against 11.00 g in undipped-inoculated and 45.30 g in un-
dipped-uninoculated controls (Table 37). 
The root-knot indices were 0.00, 0.25 and 0.50 respectively 
when the plant roots were dipped in l.OOyi, 0.10>< and 0.01^ 
concentration of nimbidic acid for 80 minutes and inoculated 
with 1000 larvae of Meloidogyne incognita. The corresponding 
figures for 40 minutes dipping were 0.75, 1.00 and 1.25 and for 
20 minutes dipping 1.10, 1.50 and 1.75 as against 4.00 in 
undipped-inoculated control (Table 37). 
Eggplant cv. *Pu8a Purple Lonq*t 
The total weight of plants was 46.60, 40.30 and 32.60 g 
respectively when the plant roots were dipped in 1.00^, 0.1Q;»< 
and 0.01^ concentration of nin^idic acid for 80 ninutes and 
IS7 
Table 37i Effect of bare-root-dip in the solution of nimbidic acid 
on the root-knot development caused by ^ eloidoqyne 
incognita and plant growth of tomato cv, Pusa Ruby and 
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Each valut is an average of thr«« replicates. 
Initial inoculum level of Meloidoavne incognitu 1000 larvae 
per pot. 
MS 
inoculated with 1000 larvae of Meloidoqyne incognita* The 
corresponding figures for 40 minutes dipping were 44»80, 36,10 
and 28,70 g and for 20 minutes dipping 35.70^. 30^70 and 24,70 g 
as against IS.SO g in undipped-inoculated and 48,40 g in 
undipped-unlnoculated controls (Table 37), 
The root-knot indices were 0,30, 0,40 and 0,50 respectively 
when the plant roots were dipped in 1,00/., 0,lQf< and 0,01;^  
concentration of nimbidic acid for 80 minutes and inoculated 
with 1000 larvae of MeXoidoqvne incognita. The corresponding 
figures for 40 minutes dipping were 0.50, 0,75 and 1,00 and for 
20 minutes dipping 1,00, 1.40 and 1,50 as against 4,00 in 
undipped-inoculated control (Table 37), 
2,3,12, Effect of bare-root-dip in the solution of nimbln on the root-
knot development caused bv Meloidoqyne incognita and plant 
growth of tomato and eggplant in pots8 
Results obtained in the case of nimbin were similar to 
those of azadirachtin and nimbidic acid which have been presen-
ted earlier in 2,3,10 and 2,3«11, 
Tomate cv« *Pusa Rubv* t 
The total weight of plants was 38,50, 33,30 and 29.60 g 
respectively when the plant roots were dipped in 1,00><» 0,10?^  
and 0,01/ concentration of nimbin for 80 minutes and inoculated 
with 1000 larvae of Meloidoovne incognita. The corresponding 
figures for 40 minutes dipping were 38,60, 33,00 and 27,30 9 
IS9 
and for 20 minutes dipping 31.80, 26.90 and 20.70 g as against 
11.00 g in undipped-inoculated and 45.30 g in undipped-unino-
culated controls (Table 38)• 
The root-knot indices were 0.00> 0.25 and 0.50 respectively 
when the plant roots were dipped in 1.00j<, 0.10j< and 0.01^ 
concentration of nimbin for 80 minutes and inoculated with 1000 
larvae of ftleloidoavne incognita. The corresponding figures for 
40 minutes dipping were 1»00, 1.25 and 1.50 and for 20 minutes 
dipping 1.25> 1.75 and 2,00 as against 4.00 in undipped-inoc-
ulated control (Table 38). 
^qqplant cv« *Pu8a Purple Long't 
The total weight of plants was 43.00, 38.00 and 30.90 g 
respectively when the plant roots were dipped in 1.00^, O.lQj^  
and 0.01j< concentration in nimbin for 80 minutes and inoculated 
with 1000 larvae of Meloidoqyne incognita. The corresponding 
figures for 40 minutes dipping were 40.60, 34.10 and 28.10 g 
and for 20 minutes dipping 27.20, 26.30 and 21,70 g as against 
18,80 g in undipped-inoculated and 48.40 g in undipped-unino-
culated controls (Table 38). 
The root-knot indices were 0.25» 0,50 and 0.50 respectively 
when the plant roots were dipped in l.OOji, O.lOji and OoOIyi 
concentration of nimbin for 80 minutes and inoculated with 1000 
larvae of Meloidoqyne incoqnita. The corresponding figures for 
40 minutes dipping 0.75, 1»00 and 1.00 and for 20 minutes 
dipping 1.00, 1.50 and 1.75 as against 4»00 in undipped-
1 /O 
Table 38t Effect of bare-root-dip in the solution of nimbln on 
the root-knot development caused by Meloidoqyne Incognitja 
and plant growth of tomato cv. Pusa Ruby and eggplant cv. 










































Each value is an average of three 












































































































per pot * 
Hi 
inoculated control (Table 38), 
2.3.13. Effect of bare~root-dlp in the solution of azadlrachtin on the 
population of the reniform nematode, Rotylenchulus reniformis 
and plant growth of tomato and eggplant in potst 
The reniform nematode, Rotylenchulus reniformis significa-
ntly reduced the plant growth but bare-root-dip treatments in 
azadlrachtin significantly checked the oematode damage to the 
plants by way of reducing the population of the nematode* 
Tomato cv» *Pusa Rubv*» 
The total weight of plants was 51.00, 41.60 and 35.80 g 
respectively when the plant roots were dipped in 1.00><# O.IC^ 
and 0.01^ concentration of azadlrachtin for 80 minutes and 
inoculated with 1000 specimens of Rotylenchulus reniformis. 
The corresponding figures for 40 minutes dipping were 46.70, 
39.50 and 33.70 g and for 20 minutes dipping 45.63, 36,90 and 
27.70 g as against 28.43 g in undipped-inoculated and 51.00 g 
in undipped-uninoculated controls (Table 39)• 
The final population of Rotylenchulus reniformis was 
1480i 1890 and 2060 respectively when the plant roots were 
dipped in 1.00/., 0,10/. and 0,01/» concentration of azadlrachtin 
and inoculated with 1000 specimens of Rotylenchulus reniformis. 
The corresponding figures for 40 minutes were 1600, 1870 and 
2240 and for 20 minutes dipping 1780, 1990 and 2370 as against 
3950 in undipped-inoculated control (Table 39)• 
172 
Table 39t Effect of bare-root-dip in the solution of azadirachtin 
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Each value is an average of three replicates. 
1000 nematodes Initial inoculum level of Rotvlenchulus reniformis 
per pot* 
R « Reproduction factor, P^ » Final population, P4 »• Initial 
population. 
113 
The leproduction factor of Rotylenchulus renlformls was 
1.48, 1.89 and 2,06 respectively when the plant roots were 
dipped in l.OQ/., 0.10/. and O.OV* concentration of azadixachtin 
for 80 minutes and inoculated with 1000 specimens of £• 
renlformls. The corresponding figures for 40 minutes dipping 
were 1.60, 1.87 and 2.24 and for 20 minutes dipping 1.78, 1.99 
and 2.37 as against 3.95 in undipped-inoculated controls 
(Table 39). 
Eggplant cv» *Pusa Purple Long*? 
The total weight of plants was 52.40, 49.40 ana 38.60 g 
respectively when the plant roots were dipped in l.OOj^ , 0*10j^  
and O.Olji concentration of azadirachtin for 80 minutes and 
inoculated with 1000 specimens of Rotylenchulus reniformis. 
The corresponding figures for 40 minutes dipping were 51.20, 
45.00 and 40.90 g, and for 20 minutes dipping 50.70, 44.60 and 
39.80 g as against 20.90 g in undipped-inoculated and 65.00 g 
in undipped-uninoculated controls (Table 39). 
The final population of Rotylenchulus reniformis was 1560, 
2140 and 2730 respectively when the plant roots were dipped in 
l.OQ?^ , O.IC^ and 0,01^ concentration of azadirachtin for 80 
minutes and inoculated with 1000 specimens of R. reniformis. 
The corresponding figures for 40 minutes dipping were 1740, 
2050 and 2380 and for 20 minutes dipping 1760, 2090 and 2650 
as against 3823 in undipped-inoculated control (Table 39)• 
174 
The reproduction factor of Rotvlenchulus renlformls was 
1,56, 2,14 and 2,73 respectively when the plant roots were 
dipped in 1,00^, 0.10;^  and 0,01;^  concentration of azadirachtin 
for 80 minutes and inoculated with 1000 specimens of |l, 
reniformis. The corresponding figures for 40 minutes dipping 
were 1,74, 2.05 and 2,38 and for 20 minutes dipping 1.76, 2,09 
and 2,65 as against 3.82 in undipped-inoculated control(Table 39). 
2.3.14. Effect of bare-root^dip in the solution of nimbidic acid on the 
population of the reniform nematode. Rotvlenchulus reniformis 
and plant growth of tomato and eggplant in potst 
Results obtained in the case of nimbidic acid were similar 
to those of azadirachtin which have been given in 2.3.13. 
Tomato cv. *Pusa RubY*t 
The total weight of plants was 48.10, 40.30 and 34.40 g 
respectively when the plant roots were dipped in 1.00><, O.lQ^ i 
and 0.01^ concentration of nimbidic acid for 80 minutes and 
inoculated with 1000 specimens of Rotvlenchulus reniformis. 
The corresponding figures for 40 minutes dipping were 44.50, 
37.40 and 31.60 g and for 20 minutes dipping 43.20, 34.70 and 
25.50 g as against 28.43 g in undipped-inoculated and 51.00 g 
in undipped-uninoculated controls (Table 40). 
The final population of Rotvlenchulus reniformis was 1540, 
1910 and2100respectively when plant roots were dipped in l.OO^ i, 
0.10;^  and 0.01/. concentration of nimbidic acid and inoculated 
175 
Table 40: Effect of bare-root-dip in the solution of nirabidic acid 
on the population of Rotvlenchulus reniformis and plant 
growth of tomato cv. Pusa Ruby and eggplant cv. Pusa 




(minutes) tion (yi) 
Weight (g) 












































































19.00 9.43 28.43 


































































11.60 9.30 20.90 






Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis 
per pot* 





with 1000 specimens of Rotvlenchulus reniformis« The corres-
ponding figures for 40 minutes dipping were 1610, 1900 and 2300 
and for 20 minutes dipping 1800, 2050 and 2430 as against 3950 
in undipped-inoculated control (Table 40). 
The reproduction factor of Rotvlenchulus reniformis was 
1.54, 1.91 and 2.10 respectively when the plant roots were 
dipped in l.OQ^, 0,10yi and 0.01;i concentration of nimbidic acid 
for 80 minutes and inoculated with 1(X)0 specimens of R. reni-
formis . The corresponding figures for 40 minutes dipping were 
1.61, 1.90 and 2.30 and for 20 minutes dipping 1.80, 2.05 and 
2.43 as against 3.95 in undipped-inoculated control (Table 40). 
Eggplant cv. *Pu8a Purple Lonq*f 
The total weight of plants was 50.40, 46.70 and 35.40 g 
respectively when the plant roots were dipped in l.OOji, 0.10>< 
and O.Olji concentration of nimbidic acid for 80 minutes and 
inoculated with 1000 specimens of Rotvlenchulus reniformis. 
The corresponding figures for 40 minutes dipping were 49.10, 
42,70 and 39.80 g and for 20 minutes dipping 48.60, 42.40 and 
37.00 g as against 20.90 g in undipped-inoculated and 65.00 g 
in undipped-^jninoculated controls (Table 40). 
Th« final population of Rotvlenchulus reniformis was 1600, 
2200 and 2800 respectively when the plant roots were dipped in 
l.OQ^, O.IC^ and 0»Oiy. concentration of nimbidic acid for 80 
minutes and inoculated with 1000 specimens of ^ . reniformis. 
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The corresponding figures for 40 minutes dipping were 18CX), 
2150 and 2470 and for 20 minutes dipping 1820, 2130 and 2800 as 
against 3823 in undipped-inoculated control (Table 40). 
The reproduction factor of Rotvlenchulus reniformls was 
1.60, 2.20 and 2.80 respectively when the plant roots were dippM^ 
in 1.00;<, 0.105^  and O.Olji concentration of nimbidic acid for 
80 minutes and inoculated with 1000 specimens of R. reniformii 
The corresponding figures for 40 minutes dipping were 1.80, 
2,15 and 2.47 and for 20 minutes dipping 1.82, 2.13 and 2.80 
as against 3.82 in undipped-inoculated control (Table 40). 
2.3.15. Effect of bare-root-dip in the solution of nimbin on the popu" 
lation of the reniform nematode. Rotvlenchulus reniformis and 
plant growth of tomato and eggplant in potsi 
Results obtained in the case of nimbin were similar to 
those of azadirachtin and nimbidic acid which have been present-
ed earlier in 2.3,13 and 2.3.14. 
Tomato cv. *Pu8a Ruby*! 
The total weight of plants was 46.20, 39.00 and 32.70 g 
respectively when the plant roots were dipped in 1.00j<, O.lQ^ i 
and 0.01^ concentration of nimbin for 80 minutes and inoculated 
with 1000 specimens of Rotvlenchulus reniformis. The corres-
ponding figures for 40 minutes dipping were 44,60, 42.40 and 
27,40 g and for 20 minutes dipping 45,30, 39,70 and 33,50 g «t 
against 28,43 g in undipped-inoculated and 51,00 g in undipped- . 
I7S 
uninoculated controls (Table 41). 
The final population of Rotvlenchulus reniformis was 1750, 
2180, an«f 2440 respectively when the plant roots were dipped in 
l.OQj^, O.IQ?^  and 0,01yi concentration of nimbin for 80 minutes 
and inoculated with 1000 specimens of R. reniformis* The 
corresponding figures for 40 minutes dippingwere 1830, 2200 and 
2690 and for 20 minutes dipping 1913, 2350 and 2810 as against 
3950 in undipped-inoculated control (Table 41). 
The reproduction factor of Rotvlenchulus reniformis was 
1.75, 2.18 and 2;44 respectively when the plant roots were dipp-
ed in l.OOji, O.IQ^ and O.Ol^ i concentration of nimbin for 80 
minutes and inoculated with 1000 specimens of jg» reniformis. 
The corresponding figures for 40 minutes dipping were 1.83, 
2.20 and 2,69 and for 20 minutes dipping 1.91, 2.35 and 2.81 
as against 3.95 in undipped-inoculated control (Table 41). 
^qqplant cv. *Pusa Purple Lonq*> 
The total weight of plants was 45.20, 40.10 and 32,50 g 
respectively when the plant roots were dipped in 1.00^, O.IQ^ 
and O.Olj^ i concentration of nimbin for 80 minutes and inoculated 
with 1000 specimens of Rotvlenchulus reniformis. The corres-
ponding figures for 40 minutes dipping were 42.80, 35.20 and 
29,40 g and for 20 minutes dipping 41,30, 32.80 and 23,10 g 
as against 20.90 g in undipped-inoculated and 65.00 g in 
undipped-uninoculated controls (Table 41). 
179 
Table 41: Effect of bare-root-dip in the solution of nimbin on 





of tomato cv. 
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Each value i$ an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis 
per pot. 
1000 nematodes 
R = Reproduction factor, P^ . « Final population, P, «• Initial 
population. 
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The final population of Rotvlenchulus reniformis was 1700, 
2080 and 2310 respectively when the plant roots were dipped in 
l.OOji, O.IQ^ and O.Olj^ concentration of nimbin for 80 minutes 
and inoculated with 1000 specimens of R. reniformis. The 
corresponding figures for 40 minutes dipping were 1800, 2100 and 
2430 and for 20 minutes dipping 1900, 2200 and 2660 as against 
3823 in undipped-inoculated control (Table 41). 
The reproduction factor of Rotvlenchulus reniformie was 
1.70, 2.08 and 2.31 respectively when the plant roots were 
dipped in 1.00^, 0.1Qj< and O.Ol;^  e©ucentration of nimbin for 
80 minutes and inoculated with 1000 specimens of ^ . reniformis. 
The corresponding figures for 40 minutes dipping were 1.80, 
2.10 and 2.43 and for 20 minutes dipping 1.90, 2.20 and 2.66 
as against 3.82 in undipped-inoculated control (Table 41). 
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PART 3. EFFECT OF LATEX-BEARING PLANTS AND UTICESt 
3.1. Effect of soli amendments with chopped shoots of latex-bearlna 
Plants on plant parasitic namatodes and plant qrowtht 
3.1.1. Effect of chopped shoots of some latex-bearing plants on the 
root-knot development caused bv Meloidoavne incognita and plant 
growth of tomato and eggplant in potst 
The root-knot development on tomato and eggplant was 
significantly inhibited in plants growa in soil amended with 
chopped shoots of all the test plants» highest being in 
Euphorbia neriifolia followed by Euphorbia tirucalli. Calotropis 
procera« Pedilanthus tithymaloides. Thevetia peruviana and 
Nerium indicum. There was a significant increase in plant 
growth due to these treatments. 
Tomato cv. *Pusa Rubv*i 
The root-knot index in untreated plants and those treated 
with chopped shoots of Calotropis procera» Euphorbia neriifolia* 
£• tirucalli. Pedilanthus tithymaloides, Nerium indicum and 
Thevetia peruviana was 4,00, 1.30, 0.75, 1.20, 1,40, 2.25 and 
1.60 respectively. The corresponding figures for plant weight 
in the above treatments were 29.50, 66.50, 48.00, 71.33, 61i,00f 
48.00 and 59.16 g in inoculated sets and 39.16, 70.33, 54.00, 
78.83, 64.50, 54.33 and 61.33 g in uninoculated sets. The 
reduction in root-knot development and the increase in plant 
growth in different treatments was statistically significant 
(Table 42). 
IS, 
Table 42t Effect of organic soil amendments with chopped shoots 
of some latex-bearing plants on the root-knot develop-
ment caused by Meloidogyne incognita and plant growth 




Un inoculated Inoculateol 


















28.00 11.16 39.16 21.16 8.33 29.50 4.00 
46.16 24.17 70.33 44.00 22.50 66.50 1.30 
34.67 19.33 54.00 30.83 17.17 48.00 0.75 
47.83 31.00 78.83 42.83 28»50 71.33 1.20 
40.67 23.83 64.50 37.83 23.17 61.00 1.40 
34.16 20.17 54.33 30.83 17.17 48,00 2.25 





Each value is an average of three replicates. 
Initial inoculum level of Meloidogyne incognita = 5000 larvae 
per plant. 
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Eggplant cv« *Pusa Purple Lonq't 
The root-knot index in untreated plants and those treated 
with chopped shoots of Calotropis procera* Euphorbia neriifolia, 
£• tirucalli, Pedilanthus tithymaloides, Neriuro indicum and 
Thevetia peruviana was 4.00, 1.25, 0.80, 1.00, 1.30, 2.00 and 
1.50 respectively. The corresponding figures for plant weight 
in the above treatments were 5.75, 24.41, 24.25, 15,00, 9.43, 
12.43 and 15.403in inoculated sets and 8.33, 25.16, 29.33, 18^25, 
14.13, 13.66 and 16.91 g in uninoculated sets. The reduction 
in root-knot development and increase in plant growth in amended 
sets was statistically significant (Table 43), 
3,1,2, Effect of chopped shoots of some latex-bearing plants on the 
population of the reniform nematode, Rotvlenchulus reniformis 
and plant growth of tomato and eggplant in potst 
In both the cases, the population of the reniform nematode, 
ftotvlenchulus reniformis was significantly reduced in plants 
grown in soil amended with chopped shoots of latex-bearing 
plants highest being in Euphorbia neriifolia^ followed by 
Cal0trepi8 procera. Euphorbia tirucalli^ Pedilanthus tithvmaloi* 
<;ies. Thevtia peruviana and Nerium indicum. There was a signi-
ficant increase in plant growth due to various treatments, 
Toaato cv# »Puta Rubv't 
The final population of Rotvlenchulus reniformis in un-
treated plants and those treated with chopped shoots of 
Calotropis procera. Euphorbia neriifolia* £, tirucalli. 
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Table 43i Effect of organic soil amendments with chopped shoots 
of some latex-bearing plants on the root-knot develop-
ment caused by Meloldoavne incognita and plant growth 



















Uninoculated "" Inoculated " T!!HOV 
Shoot Root Totaf Shoot Root Total -^ ""^ ^ 
5.08 3.25 8.33 3.42 2.33 5.75 4.00 
15.83 9.33 25.16 14.58 9.83 24.41 1.25 
18.33 11.00 29.33 15,17 9.08 24.25 0.80 
11.25 7.00 18.25 9.83 5.17 15.00 1.00 
9,05 5.08 14.13 6.18 3.25 9.43 1.30 
8.33 5.33 13.66 8.17 4.26 12.43 2.00 





Each value is an average of three replicates. 
Initial inoculum level of Meloidogyne incognita ~ 5000 larvae 
per plant. 
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Pedllanthus tlthymaloloies^ Nerlum Indlcum and Thevetla peruviana 
was 7926, 3650, 3420, 3856, 4583, 4850 and 4783 per leg soil 
respectively (as against 5000 of initial level) and the repro-
duction factor 1,58, 0,73, 0.68, 0.77, 0.92, 0.97 and 0.96 
respectively. The corresponding figures for plant weight in 
the above treatments were 30.76, 48.76, 47.96, 67.56, 44.83, 
35.66 and 42.93 g in inoculated sets and 38.26, 56.83, 52.10, 
72.60, 49.27, 43.76 and 46.16 g in uninoculated sets. The re-
duction in nematode population and the increase in plant growth 
in different treatments was statistically significant (Table 44). 
Eggplant cv» *Pusa Purple Long*! 
The final population of Rotvlenchulus reniformis in un-
treated plants and those treated with chopped shoots of Calo-
tropis procera« Euphorbia neriifolia. ^ , tirucalli, Pedilanthut 
tithvmaloides. Nerium indicum and Thevetia peruviana was 6586, 
3446, 3190, 3620, 4073, 4700 and 4350 per kg soil respectively 
(as against 5000 of initial level) and the reproduction factor 
1.32, 0.69, 0.64, 0.72, 0.81, 0.94 and 0.87 respectively. Th« 
corresponding figures for plant weight in the above treatments 
were 9*73, 24.90, 27.66, 17.96, 13.40, 15.50 and 17.08 g in 
inoculated sets and 13.50, 26.83, 32.06, 30.83, 19.06, 16.83 
and 19.33 g in uninoculated sets. The reduction in nematode 
population and the increase in plant growth was statistically 
significant (Table 45). 
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Table 44s Effect of organic soil amendments with dropped shoots of 
some latex-bearing plants on the population of the reni-
form nematode, Rotvlenchulus reniforrois and plant growth 





Uninoculated Inoculated +A«T» 
Shoot Root Total Shoot Root Total ^ ^ ° " 
Final p^ 
















27.73 10.73 38,26 18.16 12.60 30.76 7926 1.58 
37.50 19.33 56e83 32.26 16.50 48.76 3650 0.73 
32.93 19.17 52.10 29.50 18.46 47.96 3420 0.68 
41.76 30.83 72.60 36.83 30.73 67.56 3856 0.77 
30.93 18.33 49.27 27.50 17.33 44.83 4583 0.92 
25.50 18.26 43.76 20.66 15.00 35.66 4850 0.97 





Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis « 5000 nematodes 
per plant. 
R = Reproduction factor, Pf « Final population, Pj^  « Initial population, 
] 8 ? 
Table 45t Effect of organic soil amendments with chopped shoots of some 
latex-bearing plants on the population of the reniform nema-
tode, fiotvlenchulus reniformis and plant growth of eggplant 




Weight (g) Final 
Uninoculated Inoculated ?a+V«r. 
















8.30 5.17 13.50 5.40 4.33 9.73 6586 1.32 
15.66 11.17 26.83 15.50 9.40 24.90 3446 0.69 
19.06 13.00 32.06 16.16 11.50 27.66 3190 0.64 
21.83 9.00 30.83 10.83 7.13 17.96 3620 0.72 
12.73 6.33 19.06 7.23 6.17 13.40 4073 0.81 
9.33 7.50 16.83 10.25 5.25 15.50 4700 0.94 







Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis = 5000 nematodes 
per plant. 
R « Reproduction factor, P- «= Final population, P^  « Initial population. 
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3,1.3» Effect of chopped shoots of some latex-bearlna plants on the 
population of the stunt nematode> TvXenchorhvnchus brasslcae 
and plant growth of cabbage and cauliflower In potst 
The population of the stunt nematode.Tvlenchorhvnchus 
brassicae on cabbage and cauliflower was significantly reduced 
in plants grown in soil amended with chopped shoots of all the 
latex-bearing plants tested, highest being in Euphorbia nerii-
folia» followed by JE. tirucalli, Calotropis procerat. Pedilanthus 
tithymaloides, Thevetia peruviana and Nerium indlcum* There 
was a significant increase in plant grovifth due to various 
treatments. 
Cabbage cv« *Pride of India*t 
The population of yylenchorhYnchus brassicae in untreated 
plants and those treated with chopped shoots of Calotropis 
procera. Euphorbia neriifolia, J|, tirucalli. Pedilanthus 
t-ithvmaloides, Nerium indicum and Thevetia peruviana was 5197, 
1093, 820, 863, 2170, 4840 and 3360 per kg soil respectively 
(as against 5000 of initial level) and the reproduction factor 
1.04, 0.22, 0.16, 0.17, 0.43, 0.97 and 0.67 respectively. The 
corresponding figures for plant weight in the above treatments 
were 23.16, 63.42, 57.00, 82.50, 58*41, 46.00 and 46.16 g in 
inoculated sets and 40.33, 86.33, 66.66, 96.63, 66.66, 53.16 
and 56.83 g in uninoculated sets. The reduction in nematode 
population and the increase in plant growth in different 
treatments was statistically significant (Table 46). 
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Table 46» Effect of organic soil amendments with chopped shoots of some 
latex-bearing plants on the population of the stunt nematode, 
[vlenchorhynchus brassicae and plant growth of cabbage cv. 




Weight (g) Final 
Uninoculated Inoculated ?«?yi« 
Sfeooi kooi total ^oot Root TS^aT ^^ ^^ "^ ^ 
Ri= pi 
Untreated 35.00 5.33 
Calotropls 73.33 13.00 
procera 















40.33 20.00 3.16 23.16 5197 1.04 
86.33 51.26 12.16 63.42 1093 0.22 
66.66 48.67 8.33 57.00 820 0.16 
96.63 73.50 9.00 82.50 863 0.17 
66.66 51.58 6.83 58.41 2170 0.43 
53.16 37.50 8.50 46.00 4854 Oc97 
56.83 38.50 7.66 46.16 3360 0.67 
1.99 3.10 101.78 
2.79 4.35 142.70 
Each value is an average of three replicates. 
Initial inoculum level of tvlenchorhvnchus brassicae « 5000 nematodes 
per plant. 
R a Reproduction factor, P^ = Final population, P^ « Initial populati on< 
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Cauliflower cv» *Maqhi*» 
The population of Tvlenchorhynchus brasslcae In untreated 
#iant8 and those treated with chopped shoots of Calotropis 
procera» Euphorbia neriifolia, E* tirucalll. Pedllanthus tithy-
maloldes, Nerlum indlcum and Thevetia peruviana was 7456, 1750, 
1247, 1647, 2483, 4620 and 4347 per kg soil respectively (as 
against 5000 of initial level) and the reproduction factor 1.49, 
0,35, 0,25, 0.33, 0.49» 0.92 and 0,87 respectively. The corres-
ponding figures for plant weight in the above treatments were 
22.16, 54.51, 54.66, 57.36, 49.40, 32.bo and 40.36 g in inoculated 
sets and 38.33, 58.43, 63,70, 77.63, 52.66, 38.33 and 49.36 g 
in uninoculated sets. The reduction in nematode population and 
the increase in plant growth in different treatments was 
statistically significant (Table 47). 
3.1.4. l=ffect of chopped shoots of some latex-bearing plants on the 
natural infestation of plant parasitic nematodes and plant 
growth of tomato and eggplant in potst 
The population of all the plant parasitic nematodes around 
the roots of tomato and eggplant was reduced in the soil amended 
with chopped shoots of all the latex-bearing plants tested 
highest being in Euphorbia neriifolia followed by £. tirucalll* 
Calotropis procera. Pedilanthus tithymaloides. Thevetia peruviana 
s 
*^5^ Ngriuaa indicum. There was a significant increase in plant 
growth due to various treatments. 
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Table 47J Effect of organic soil amendments with chopped shoots of some 
latex-bearing plants on the population of the stunt nematode, 
Tvlenchorhynchus brassicae and plant growth of cauliflower cv. 




Weight (g) Final 
Oninocuiated Inoculated ?fl+!fl(r> 
































18.66 3.50 22.16 7456 1.49 
49.43 5.08 54.51 1750 0.35 
48.33 6.33 54.66 1247 0.25 
52.26 5.10 57.36 1647 0.33 
44.50 4.90 49.40 2483 0.49 
29.50 2.50 32.00 4620 0.92 
37.00 3.36 40.36 4347 0.87 
2.87 118.18 
4.03 165.69 
Each value is an average of three replicates. 
Initial inoeulun level of Tvlenchorhynchus brassicae « scxDO nematodes 
per plant. 
R « Reproduction factor, P^ « Final population, P, « Initial population. 
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Tomato cv. *Pusa Rubv'i 
In naturally infested soil, the population of Hoplolaimus 
indlcus per kg soil in untreated sets and those treated with 
Calotropis procera> Euphorbia neriifolia. E. tirucalli. 
Pedilanthus tithvmaloides, Nerium indicum and Thevetia peru-
viana was 500, 352, 100, 156, 154, 181 and 203 respectively at 
against 330 of initial level. For Helicotvlenchus indicus. 
the respective figures were 353, 433, 201, 202, 235, 197 and 203 
as against 197 of initial level; for Rotvlenchulus reniformis 
6600, 3405, 3127, 3902, 4163, 5452 and 5003 as against 5501 of 
initial levelI for Tvlenchorhynchus brassicae 1317, 407, 305, 
377, 513, 485 and 467 as against 802 of initial level| and for 
Tvlenchus filiformis 510, 468, 250, 251, 275, 193 and 317 as 
against 200 of initial level. The total population of plant 
parasitic nematodes in the above treatments was 9280, 5065, 
3983, 4888, 5340, 6508 and 6193 respectively as against 7030 of 
initial level. The reproduction factor of all the nematodes in 
the above treatments was 1.32,' 0,72, 0.57, 0.69, 0.76, 0.92 
and 0.88 respectively. The corresponding figures for plant 
weight in the above treatments were 36.00, 55.83, 55.00, 75.66, 
56.00, 39.50 and 51.16 g in plants grown in naturally infested 
soil and 43.16, 62.50, 58.16, 79.33, 58.50, 48.66 and 59.66 g 
in plants grown in autoclaved soil (Table 48). 
Eggplant cv. *Pusa Purple Lona't 
In naturally infested soil, the population of Hoplolaiaut 
indicus per kg soil in untreated sets and those treated with 
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Calotropis procera. Euphorbia nerllfolia, g, tlrucalli, 
Pedilanthus tithvmaloldes. Nerium Indlcum and Thevetla peruviana 
was 467, 182, 100, 150, 201, 242 and 237 respectively as against 
330 of initial level| for Helicotvlenchus indicus the respective 
figures were 313, 300, 152, 278, 348, 407 and 408 as against 197 
of initial level> for Rotvlenchulus reniformis 6500, 3703, 2751, 
3170, 3997, 4903 and 4098 as against 5501 of the initial level; 
for Tvlenchorhvnchus brassicae 1350, 335, 300, 302, 360, 360 
and 360 as against 802 of initial level; and for Tvlenchus 
filiformis 540, 270, 200, 250, 273, 303 and 307 as against 200 
of initial level. The total population of plant parasitic 
nematodes in the above treatments was 9170, 4790, 3503, 4150, 
5180, 6215 and 5410 respectively as against 7030 of initial 
level. The reproduction factor of all the nematodes in above 
treatments was 1,30, 0.68, 0.49, 0.59, 0.74, 0.88 and 0.77 
respectively. The corresponding figures for plant weight in the 
above treatments were 8.66, 27.83, 29.66, 19.20, 18.45, 19.50 
and 20.25 g in plants grown in naturally infested soil and 
17.16, 30.00, 34.33, 33.25, 26.50, 20.50 and 24.33 g in plant! 
grown in autoclaved soil (Table 49). 
3.2. Effect of Plant latices on mortality and hatching of plant 
parasitic nematodes! 
3.2.1. Effect of some plant latices on the mortality of plant para^ 
sitic nematodes in vitrot 
A ptmstl of results given in tables 13-18 clearly indicates 
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that latex of all the test species was highly deleterious to 
different nematodes, viz., Meloidoovne incognita. Rotvlenchulut 
renlfoxjnisa Tvlenchorhynchus brassicae« Hoplolaimus indicus, 
Helicotvlenchus indicus and Tvlenchus filiformis. There was a 
linear relationship between the mortality of nematodes and the 
concentration of latices (Fig* 39-44). The mortality of the 
test nematodes increased with an increase in the concentration 
of latices and the exposure period (Tables 50-55). 
Meloldogyne Incoqnitai 
In case of Meloidoqvne incognita Juveniles the latex of 
Euphorbia neriifolia was most toxic where 70.OQ^ nematodes 
were killed in S concentration within 12 hrs of exposure was 
followed by Euphorbia tirucalli {tA^OO/,), Calotropis procera 
*"^<* Thevetia peruviana (50.00><) during the same exposure period. 
The mortality was less than 50.00^ in Nerium indicum and Pedi-
lanthus tithvmaloides« Hundred per cent mortality was not 
observed in any plant latex even after 48 hrs of exposure 
period, though as much as 95.0Q^ i mortality was achieved in 
Euphorbia ntriifolia in S concentration followed by Calotropis 
procera* Euphorbia tirucalli and Thevetia peruviana (90.005^), 
Nerium indicum (70.OQ^) and Pedilanthus tithvmaloides (64,5Q^). 
In S/2 concentration highest nematodes were killed in Euphorbia 
tirucalli (85.50?^ ) after 48 hrs followed by Calotropis proctra 
(80.0Q^)i Jhevttia peruviana (72.00?i)» Euphorbia neriifolia 
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Upper line & • =48 hrs.,Middleline & *=24hrs.,Lowerrme &o =l2hrs 
V=34. l6 + 2 0 . M ( x - 2 - 5 ) - 4 « hrS 
YZ17.S8+I2 . l8 ( ' ' -2>5 ' - 2 * '""S 
















Y = 3 a . 5 0 • 2 0 . 9 8(x- 2 .S ) -4ehrS 
V r 2 5 . & l +1 5.96 ( X - 2 . S ) - 2 4 h r S 
_ "? = 20. 5 0 * 1 J . 2 e ( x - 2 . S ) - I 2 h r s 








V= 2 5 .9 l * IS-3 2 ( ' < - 2 . S ) - 4 8 hr i 
V : I J.31 +08.JO('<-2-5)- 2 4 hrs 
Y=08. 33 + 06.2 2 (X -2 .S ) - I 2 hrS 
lOOr 
Q </) I/) (O (/) (/) 
Nerium indicum 
'?:3 3.«i • 2 0 . 4 2 ( x - 2 . j ) - 4 « h r s 




" ? = I | . 5 « + l 4 . 5 0 ( x - 2 . S l - 4 9 h r S 
Y= l6 .65 + 09 .07 (x -2 .5 ) - 24hrS 
V=09. l« • 0 6 . f 9 ( x - 2 - 5 ) - l 2 hrs 
Pedilanthus tithymaloides 
7 = 3e,66 + ie.5S(x-2.5)-4ehrs 
V : 2 2 . 0 7 + I 1 . 5 2 (x - 2 . s ) - 2 4 h r s 
Y Z I 4 . 16 +09. 2 8 ( x - 2 . 5 ) - I 2hrS 
a (/i I/) 1/5 to 1/5 
Thevetia peruviana 
Different concentrations of plant latex 
t-ig. 39: Hegression lines showing linear relationships between 
different concentrations of plant laticco and per cent 
mortality of /..eloidogync incognita Inrvae'in vitro. 
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{55,00/.), During the same exposure period the nematode morta-
lity ranged between 25.CX) — 60*00^ i in S/10 concentration and 
between 0.00 — 25.OC^ in S/100 concentration. The lowest 
concentration (S/lOOO) was not toxic to nematodes even after 
48 hrs of exposure period (Table 50, Fig. 39). 
Rotvlenchulus reniformist 
Latices of all the test species were highly toxic to the 
reniform nematode, Rotvlenchulus renlformis« however, to varying 
extent. Highest mortality of the nematode was observed in the 
latex of Euphorbia neriifolia> as 70.00?< nematodes were killed 
in S concentration after 12 hrs. It was 64.00, 63.50, 62.00, 
60.00 and 20.0Q?i respectively in Thevetia peruviana. Pedilanthut 
tithvroaloides. Euphorbia tirucalli. Calotropis procera and 
Nerium indicuia. Lov/est concentration (S/1000) of all the laticet 
was not toxic at 12 hrs of exposure, however, when the nematodes 
were exposed for 48 hrs, 41.50, 40.50, 38.50 and 28.OQ^ nema-
todes were killed respectively in Euphorbia tlruealli. Pedilan-
^hus i^ |.^ hYmfle4df?, fii^Pl^ffyb^f fffg^i^ff^Jrf «Bd Calotropit proeey. 
In this concentration there was no nematode mortality in the 
case of Nerium indieum and Thevetia peruviana even after 48 hrs» 
Hundred per cent killing of nematodes was noted in S concentra-
tion of Pedilanthus tithvmaloides after 48 hrs followed by 
84.00?^  in Euphorbia tlruealli^ 80«0Q?i in Calotropis procera. 
Euphorbia neriifolia and Thevetia peruviana and 47.00?^  in Neriu^ 
indicua< In S/2 concentration the highest mortality was observo< 
: 200 
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Y = 5 J . 6 6 * l ! . « 2 { ' < - 2 5 ) - 4 e h r S 
Y : 4 3 . 6 4 * 1 4 . 0 5 ( " - 2 5 ) - 2 4 h r 5 
1 0 0 Y : 3 2 . I 6 •15.95 ( ' ' -2-5)- I 2 hrs 
Calotropis procera 
Y = 5 4 . ( 8 + l 4 . 9 J { > f - i , 5 ) . 4 8 h r S 
'? = 44 . ( 0 * I 2 . 9 6 ( " - 2 5 ) - 2 4 h r S 
Y : 2 6 . 9 3 +13 93 ( " - 2 . 5 ) - l 2h rS 
lOOr 
Euphorbia t irucal l i 
Y= 2 3 . 5 0 * 0 9 . 9 7 ( " - 2 . 5 ) - 4 9 h r S 
Y : l 4 . 3 3 t o ? . 14 ( " - 2 . 5 ) - 2 4 hrs 
Y : O s . 33 + 0 4 . 1 9 ( " -2 .5 ) - I 2 hrs 
lOOr 
Nerium indicum 
Yz 49 59 • I 4 . 0 $ ( > < - 2 . 5 ) - * » h r S 
Y=4 4. 85 t U . 4 3 ( « - 2 5 ) - 2 4 h r i 
• Y r 3 7 . 4 | * I 5 . 7 2 ( x - 2 . 5 ) - l 2 h rs 
1 1 
Euphorbia neriifolia 
Y = 5 4 . f J * | » . f « ( « ( - 2 . 5 ) - 4 » h r $ 
Y = J « . I 3 • U . 7 l ( x . 2 . 5 ) - 2 4 hrs 
Y = 3 5 . 0 5 • 1 4 . ( © ( " - J . S ) - I 2 hrs 
- ^ ¥ » ^ "I ) 1 ) 
Pedilanthus tithymaloides 
y : 3 9 . « 3 * ' 7 . n ( K - 2 . 5 ) - 48 hrs 
Y = l 2 . 3 3 * I S , f 9 ( « - 2 . 5 ) - 2 4 h rs 
Y = 29. 8 3 • l 4 . 4 2 ( ' < - 2 . 5 ) - 12 hrs 
Thevetia peruviana 
Di f ferent concentrations of plant latex 
M o . 4U: i G q r e s s i o n l i n o s Gho- ino j i n o a r r e l a t i o n s h i p s be tween 
d i f f e r o n L c o n c o n t r a t J < nu of r ' i a i . t l a t l c o s and p e r c e n t 
n i o r t a l i t y . f l l o ty ] onchul us r o n i f o r u i - . In v i t r o . 
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^^ Calotropls procera and Euphorbia tirucalli (75»0C^) followed 
by 7A,0O/, in Thevetia peruviana, 68.5Q?i In P. tlthvmaloldes. 
66,67?i in g, nerllfolla and 36,CX3j< in N. lndlcum> In S/lO 
concentration percent mortality ranged between 32,00 — 73.0Q^ 
and in S/1000 concentration between 26.00 — 61,25>< during 48 h» 
of exposure (Table 51, Fig. 40). 
Tvlenchorhvnchus brassicaet 
Similarly, all the latices were found highly deleterious to 
the stunt nematode, Tvlenchorhvnchus brassicae. Hundred per cent 
nematodes were killed in S/2 concentration of the latex of 
Nerium indlcum and in S concentration of Pedilanthus tithvmaloi-' 
des even at the lowest exposure period of 12 hrs, while in 
Calotropls procera and Euphorbia tirucalli the S concentration 
brought about 63,00 and 60,005^  mortality respectively at 12 hrs. 
In the latices of Euphorbia nerllfolla and Thevetia peruviana 
the corresponding figures were below 50,00?^, After 48 hrs of 
exposure 100.OQj^ nematodes were killed in S/2 concentration of 
Pedilanthus tlthvmaloldes and Jhevetia peruviana. Nematode 
mortality within 48 hrs in S concentration was 79.50, 74.50 and 
69.505^ respectively in Euphorbia tirucalli. Calotropls procera 
and Euphorbia nerllfolla. The range of nematode mortality after 
48 hrs was 33,00 — 76,0Q^ in S/10 concentration. The S/1000 
concentration of all the test species was not toxic after short 
exposure periods of 12 and 24 hrs (Table 52, Fig, 41), 
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^ : 3 9 . 0 8 * 1 S . 2 7 ( x - 2 . S ) - 4 8 h r s 
•fzit. 33 *\2 8ii*-2.i)- 24hrS 
<r>.r\ V Z J 5 . 2 5 + l i . 3 8 ( « - 2 . 5 ) - l 2 h r S 
" f """1 1 1 1 1 
Calotropis procera 
Y : 4 5 . 0 0 * l 7 . 0 0 ( » - 2 . 5 l - 4 8hrs 
7 : 2 9.3 0 • 13 .«0(«-2 . 5 ) -24hrS 
• p. p. V : i 4 . 6 8 + l i . I I {"-i S ) - I 2 h r s 
f lOOr 
o 
^ — I 1 1 1 
Euphorbia tirucall i 
7= S 1 . 8 1 * 2 1 . 6 8 ( » - 2 . 5 ) - 4 8hrs 
Y : S 2 . 0 0 2 3.71 ( x - 2 . s ) - 2 4 h r s 
Y : 5 I . 0 0 * 2 J.6 2 ( x - 2 . S ) - I 2 h r j 
4(0« « 0 * 
6 0 
20 
0 • ny tup 
o 
o o o 
2 - - oJ 
o «n </) y) </)</) 
Nerium indicum 
7 : 26.25 + is .se(«-2 .5 ) -4 jhrs 
Y : ( 9 . la • (2.02(' '-2.Sl-24(irs 
Y:t4.99 • io.4St><-2.5 ) - i j h rs 
Euphorbia neriifolia 
Y : S2. i4»2i .s i (« -2 .s) -48hrs 
Y : J2.0O*l7.7i (»'-2.s)-24hrs 
Y : 2 7. JJ*I7, Jl (x -J .SJ-U hf^ 
Pedilanthus tithymaloides 
Y:4e.6S»2l .2 5(«-2.5)-48hrs 
Y : 2 B . O O » I 7 M C X - J . S ) - 2 4 h r s 
Y:i7.2S •i0.75(«-2.s )- i2hrs 
a i/i (/) (/)</)(/} 
Thevetia peruviana 
Different concentrations of plant latex 
Fiq. 41: Renreocion lines showinq linear relationships between 
different concentrations of plant latices anH per cent 
mortality of Tylenchorhynchus brassicae in vitro. 
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Hoplolaimus Indicusi 
In case of Hoplolaimus Indlcus the latlces from Calotropls 
procera and Pedllanthus tithymaleides were most toxic where 
80*005^  nematodes were killed in S concentration within 12 hrs 
of exposure followed by latices from Thevetia peruviana {^1,00/.) 
and Euphorbia tirucalli (50*00?^), whereas in the remaining la-
tices the mortality was less than 50«00j<» The mortality 
increased with an increase in the exposure period, S concentra-
tion of Calotropis procera brought about lOO.OQ^ i kill after 
24 hrs whereas in other latices except that of Euphorbia 
neriifolia and Nerium indicum this was, however, achieved after 
48 hrs. Pedilanthus tithvmaloides was so toxic to the nematodes 
that even the S/2 concentration killed all the nematodes after 
48 hrs. The nematode mortality in S/2 concentration after 
48 hrs was 80.00, 78.00, 76.00, 71.66 and 28.S7j^ respectively 
^^ Calotropis procera, Thevetia peruviana. Euphorbia neriifolln. 
Euphorbia tirucalli and ^ erium indicum. The range of mortality 
after 48 hrs was 21,50 — 70.30^ in S/10 concentration and 
12.00 — 68.5(y. in S/lOO concentration. The S/1000 eoncentra* 
tion was found least effective in all the cases as no nematode 
was killed within 12 hrs of exposure and even after 48 hrs of 
exposure period the maximun mortality was 33.33^ and the minimuii 
8.00/. (Table 53, Fig. 42). 
Helicotvlenchus indicust 
In S concentration of Nerium indicum and Pedilanthus 
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Upper line & • =48 hrs.,Middle line &if = 24hrs.,LowerUne&o r I2hrs 
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Y = 5 0 . 6 6 + 2 0 . 0 2 ( x - 2 . 5 ) - 4 e h r S 
Y : 4 2 . 8 3 + 2 I.OSCx- 2 . J ) - 2«llrS 





































Y = 47,4 8 + l 8 . 8 9 ( x - 2 . 5 ) - 4 8 h r s 
Y : 2 9.78 + 13.71 ( x - 2 . 5 ) - 24hrS 
Y=2 3 . l 6 * ' 0 -4 2 (x -2 .S ) - I2 ( i rs 
Euphorbia t i rucal l i 
Y::ie. 26 + 07.4 7 ( x - 2 . S ) - 4 8hrS 
Y r i 2 . 4 i +07 .41 ( x - 2 s ) - 2 4 h r s 
7 :10 .4 1 + 0 6 . 3 5 ( x - 2 . 5 ) - I 2 h r s 
Ct (/)(/) tA (/) {/) 
Nerium indicum 
Y:39.B3 + l7.4 5 (x -2 .5 ) -4ehr$ 
y= 30.77+ l « . I O ( x - 2 . s ) - 24hrs 
Y = 21.29 + 11 . 2 2 ( x - 2 . 5 ) - l 2 h r S 
-, , , , 
Euphorbia neriifolia 
Y=59, 63 + 2 l . 7 « ( * - J . S ) - 4 « h r S 
?:S6.8 3 + 19. 3 9 ( x - 2 .S) -24hrS 
y r 3 3 . 9 l +17.92 (x-2.5 ) - ' i (irS 
Pedilanthus tithymaloides 
•?= 54. 38 + l 8 . S 4 ( x - 2 . 5 ) - 4 8 h r S 
V= 31,83 + l 9 . 9 9 l x - 2 . 5 ) - 2 4 h r s 
Y : 2 5 . 8 3 + I 2 . 6 8 ( X - 2 , S ) - l 2hrs 
Thevetia peruviana 
Di f ferent concentrations of plant latex 
Fig. iveyroi^ oior linos zho'.rmo 11 near relu tionships beU.eon 
uitteronL concentraLions of pl.,rt laLices and per cent 
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Nerium indicum 
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Euphorbia neriifolia 
' • . . I • • • » • ! • — I — I • — - I I y I II 
9 = 5 0 . 7 S * a i . S 2 ( i c - 2 . S ) - 4 8hr$ 
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• MO* 
Pedilanthus tithymaloides 
9= 5 7.00+2 3.4 2 (X- 2.5) - 4 8 h rS 
V= J».«6 • 2 2 . 0 S ( x - 2 S ) - 24hrS 
? = l 7 . 2 S + l 0 . 2 9 ( x - j . 5 ) - r 2 h r $ 
O ( / ) < / ) t/) to (/) 
Thevetia peruviana 
Different concentrations of plant latex 
Fig. 43: Regression lines showing linear relationships between 
different concentrations of plant latices and per cent 



































o o o 
lO lO tD 
o o o 
iT) lO lO in in iT) 
o o o 
in iT in 
0 C 5 0 
in in in 
I CO O 
<> CN in 
in in lO 
CO D in 
-H O CO 
O' 00 ro 
CO o ^ o 
(N IN CN 
O - I - • 
in CO O 
O O - i 
I I I 
CO r~ o 
O O -H 
0 < x ) n 
^ O - H 
I 
o o • ^ o o o CO W CM 
CM CO t 
o u ^ 
CS "J 
^ in c> 
in in in 
o o o 
- < 0 - i 
^Ol/1C0 
« n in 
in in CM 
c o o o 
vr -o r-
n M lO 
r- r- in 
t~ ui t^ 
O O O 
lO in in 
CM CM CM 
1 1 1 
C ^ CO 
• * CO NO 
l O f ^ i n 
^ •-H ^ 
i n •«" -H 
o r - CM 
«f •^ i n 
II II II 
CN (M CM 
1 1 1 
X X X 
r- •T CM 
O n - 1 
i n r - > o 
+ + + 




II II II 
CM CM CM 
1 1 1 
X X X 
i n o i n 
i n r- CM 
O-CM CO 
+ + + 
O t - i n 
(N 0 - > 0 
m n i n 
II II II 
(>) <N CM 
1 1 1 
X X X 
o c , O 
CO CO -< 
CM 0< (I) 
+ + + 
- - i f j cP 
n V i / -
II II II 
C\ [M C\ 
1 1 1 
X X X 
\ o O' i n 
i n o 3 o 
O (5 CM 
CM C4 iN 
f f f 
O U T v" 
n '4 O 
•» vf i n 
II II II 
> • > • > 
C\ CM CM 
1 1 1 
X X X 
lO c^ ^ 
O O - H 
o r- CM 
M - H CM 
+ t + 
C^ rH ^ 
- 1 O - O 
O - • c^ 
n c^ ro 
II II II 
O \ r - I CM o^cD 
CO t^ in vo ch o 
CD CJ O - J O - " 
I I I I I I 
Q Q O O O p O O O ^ " 3 " ' J O Q O O P 
O O O o J o o o o o o • J o i j o o q 5 
O O O O O O O O O o o o O O O o c j o 
^RS 
C - - 0 CO 
^ C M CM 
8o8 
o j t o r~ 
lO - 1 i n 
o - 1 i n 
1 1 
838 
i i ) i n CM 
t ^ -JO •H 
r~ o 0 -
' ^ (N CM 
o o o 
O i n i n 
O (• M/ 1 
O' 0 r 
' < a -H 
^ c J r^ 
88;j 
O - 1 iM 
^ M CJ 
CMC) >0 
888 
'J O CO 
CO -< CM 
in so -o 
818 
O O J CM 
CD i n CO 
CM O • ^ 
ro ^ •<r 
888 
^^ -o a> 
i n - 1 o 
'J- O —1 
CM 
888 
'H i n r~ 
r - c o (^ 
CMCO TJ 
8^8 
o- i n i n 
a) r- CO 
' t c ) a 
Ol CO •<? 
Q Q O 
i n - 1 CO 
o n o^  
o \ i CO 
n n n 
J O Q 
O U") O 
in >o vo 
i-~ CM n 
CM Ol CM 
0 9 0 
0 0 0 
O CM - ( 0 0 0 
"J 1} in 
i2S 8 CM i n CM Tt 
03-« 0 
^ in 0 
0 0 0 0 0 0 
• • « 
88l 
• • « 
o - o in 
0 r^ -0 
O O i n 
i n o in 
p- -o t~-
n •« lO 
0 0 0 
0 J O 
0 in -( 
in in 0 
O O Q 
O C J O 
0 00 0 
in 0 0 
i n o ~i 
CO O^CM 
in in o 
0 < » a> 
rt 00 lO 
O OCM fO-^ ^ 
in rT<r M5 
00 'J- CO o in p-
NOOOOV -"J- r -co 
• • • • • • 
t o o vO CO n 
-HCM in •<T in CO 
r- o in 
•^ in Mj 
iX3 o in 
vD c o o 
O o^-o 
in in CO 
in in lO 
p-oo r~ 
' ^ 0 0 
•q- o (^ 
p- p - « 
in CO Tj-
in in o 
6>oo 
0 ' - < r -
0 0 n 
in88 
r- c^c^ 
i n CO i n 
r- -H 0 
888 
lO - ^ i n 
t - lO T 
C>^ f - 1 
0 8 in 
- J O v O 
i n o ' o 
i n CO vc) 
i n c M - H 
c j o o 
o t -0 
p- r - 00 
lnc^ vr 
r~ 0 - -H 
O O Q 
v D i n O 
0 0 0 
c^•<3•t^ 
CM 0 vO 
r- CO 0^ 
888 
rH IT r -
r- r - 00 
N -a- 00 
-HCM \ f 
<^oo 0 
•H CM r~ 
cTHo' 
0 0 0 
i n o r ~ 
CM V 0 
CM T CO 
•HCM ' f 
i n -H CM 
i n r - 0 
^Ho 
0 0 0 
-O Q 0 
i n p - . ) 
CM 'T ' ^ 
-<CM ^ t 
CO IM T 
0 r- J 
ijcH 
vo i n I J 
i n vO i j 
' - I 
CM •V CO 
-H CM 1 
V ^ i n 
C7- 0 - 0 
0 ; i ; i 
0 i 0 
0 0 J 
0 -)0 
-^ f-h 1^ 
CM ^ CO 
' - I CM -q-
'J 0 1 
0^ t~ r-
o ' o ' t j 
0 0 D 
i n 0 0 
o r - 0 












































































• ' < 






























- t J 
U - i 
0 
OJ 



































































Y r s j . 1 6 + 1 5 . 6 8 f » - 2 . 5 1 - • e h r s 
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. ov/^ vz40.50+i5. .40('«-2.5)- l i hrs 
1 1 r 
Calotropis procera 
100 
Y: 56. 5 0 • l«. 25(« 
Y : 3 9 . 7 0 • I 2 . 7 0 t » -
Y: 3 2 .08 iOO. 55(x-
• 2 . 5 1 - 4 8 hrs 
2 . 5 ) - 2 4 h r s 
2.i)- I 2 hrs 
100 
- 1 — I — 1 — I 
Euphorbia t i rucal l i 
Y : 5 0 . 0 0 » 2 2 . 0 s ( i « - 2 . 5 ) - 48 hrs 
Y;4 4. 7 5 • 2 0 . 8 9 ( « - 2 5 1 - 2 4 hrs 
7 : 4 3 33 • 2 0 . S 6 ( ' ' - 2 . 5 ) - I2hrs 
a </> </) </)(/}(/) 
Nerium indicum 
Y : 29. 75 + l 6 . l 2 ( > ' - 2 S ) - 4 8 h r S 
? : 0 9 . 8 J • 0 7 . j 4 ( ' ' - 2 . 5 1 - 2 4 h r s 
L=O7.08 • 0 5 . 0 7 { « - 2 . 5 ) - l 2 hfS 
Euphorbia neriifolia 
Y = S g . 9 0 • i e . l O ( » - 2 - 5 ) - 4 8 h r S 
7=40 .1 6 • l 2 . 8 2 ( « - 2 . 5 ) - 2 4 h r S 
Y : J I . 3 3 • • I 2 . 8 9 ( « - 2 . S ) - I 2hrs 
Pedilanthus tithymaloides 
v: j f . o i •i2.ii(«-a.s)-48hrs 
Y : J I . 91 • l 7 .09 ( ' " -2 .s ) - 24hrs 




O O o o o 
5 - -
Q (/) </7 to Crt </) 
Thevetia peruviana 
Different concentrations of plant latex 
l-ig. AA: Regronsion linos showing linear relationships between 
different concentrations of plant latices and per cent 
mortality of Tylenchus filiformis in vitro. 
212 
exposure period of 12 hrs. This was however, achieved after 
24 hrs in Calotropis procera and Thevetia peruviana» In case 
o^ Thevetia peruviana lCX).00?i nematode kill was observed in 
48 hrs even in S/10 concentration* The nematode mortality 
ranged between 10,00 — 53,0Q^ in S/100 concentration after 
48 hrs (Table 54, Fig. 43). 
Tvlenchus filiformisi 
The S concentration of only Nerium indicuia brought about 
100.OC^ mortality of Tvlenchus filiformis within a short exposuie 
period of 12 hrs where as it was 71.0Q><» 65,00/.^  56.00^, 56 #00?^  
and 25.0Q?< respectively in Calotropis procera, Thevetia peruviana. 
Euphorbia tirucalli. Pedilanthus tithvmaloides and Euphorbia 
neriifolia. After 48 hrs of exposure the nematode mortality 
was 100.00^ in the S concentration of latices of Euphorbia 
tirucalli. Pedilanthus tithvmaloides and Thevetia peruviana. In 
case of Calotropis procera and Euphorbia neriifolia it was only 
87.00 and 67.0C^ respectively after 48 hrs. After 48 hrs th» 
mortality ranged between 59.00 — 86.5Qj^ in S/2 concentration 
and 52.50 — 65.0Q/. in S/lO concentration (Table 55, Fig. 44). 
3.2.2. Effect of some plant latices on the larval hatching of the 
root-knot nematode. Meloldoavne incognita in vitrot 
All the test latices inhibited the larval hatching signi-
ficantly. There was an increase in the inhibition of larval 
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< / ) < / ) < / ) < / ) t/) O 
Different concentrations of plant latex 
Ficj, 45: l i is tooran showing per cent i n h i b i t i o n in l a rva l 
h-itchinq of i loloidoqYno incognita in d i f ferent 
concenlr 1 tionr. of plant l a t i c e s _in v i t r o . 
^15 
Average number of larvae hatched in S, S/2, S/lO, S/100 
and S/1000 concentrations of the latex of Calotropis procera was 
20, 35, 58, 105 and 145 respectively. The corresponding figures 
for different dilutions of the latex of Euphorbia neriifolja 
were 30, 40, 60, 100 and 160j for £• tirucalli 90, 150, 218, 160 
and 315; for Nerium indicum 85, 160, 290, 350 and 410; of 
Pedilanthus tithvmaloides 60, 100, 160, 190 and 260; for Thevetia 
peruviana 35, 50, 180, 250 and 300. While in the distilled 
water control 450 larvae were hatched. 
Highest inhibition in the larval hatching was observed in 
S concentration of Calotropis procera (95,56^). It was followed 
by Euphorbia neriifolia (93.33;<), Thevetia peruviana (92.23/.)» 
Pedilanthus tithvmaloides (86,67j<), Nerium indicum (81.12ji) and 
Euphorbia tirucalli (80.0Q^). The range of inhibition in the 
larval hatching was 64.44 — 92.23;^  in S/2 concentration, 
35.56 — 87.12>4 in S/10 concentration, 22,22 — 77.78>i in S/100 
concentration and 11.12 — 67.78;< in S/lOOO concentration of 
different latices (Tabl9 56, Fig. 45). 
3.3. Effect of bare-root-dip in plant latices on plant parasitic 
nematodes and plant growth! 
3.3.1, Effect of bare-root'-dip in the latex of Calotropis procera en 
the penetration of the root-knot larvae into the roots of tomato 
and eggplant in potsi 
Root-dip in the latex of Calotropis procera inhibited the 
larval penetration of the root-knot nematode into the roots of 
21^ 
tomato cv# *Pu5a Ruby* and eggplant cv» »Pusa Purple Long*. 
The penetration decreased significantly with an increase in the 
concentration of latex and the dip duration. 
Tomato cv. *Pu8a RubvM 
When tomato seedlings were inoculated with 1000 larvae 
after root-dip in S, S/2 and S/10 concentration of the latex of 
Calotropis procera for 80 minutes, the number of larvae penetra-
ted was 580, 632 and 670 respectively while in 40 minutes dip 
treatment the corresponding figures were 672, 732 and 765 and 
in 20 minutes 730, 760 and 815 as against 840 in undipped-
inoculated control (Table 57)• 
The inhibition in the larval penetration in S, S/2 and 
S/10 concentration was 30.95>i, 24.76>i and 20.23/. respectively 
after 80 minutes dip treatment, 20«0Q^i, 12,85/. and 8,92j4 res-
pectively after 40 minutes dip treatment and IS.O^ j'i, 9.52/ and 
2,97/ respectively after 20 minutes dip treatments (Table 57), 
Eggplant cv. *Pusa Purple Lonq*t 
When eggplant seedlings were inoculated with 1000 larvae 
after root-dip in S, S/2 and S/lO concentration of the latex 
of Calotropis procera for 80 minutes, the number of larvae 
penetrated was 555, 600 and 640 respectively while in 40 minutes 
dip treatment the corresponding figures were 635, 710 and 730 
and in 20 minutes 705, 725 and 800 as against 815 in undipped-
inoculated control (Table 57). 
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Table 57t Effect of bare-root-dip in the latex of Calotropis 
procera on the penetration of root-knot larvae into 






















































































Each value is an average of three replicates. 




The inhibition in the larval penetration in S, S/2 and 
S/10 concentration was 31.9C^, 26.38^ and 21,47>i respectively 
after 80 minutes dip treatment, 22,08ji, 12.88>i and 10,A2y. res-
pectively after 40 minutes dip treatment and X3*49yi, 11.04;K» 
and l.QAyi after 20 minutes dip treatments (Table 57). 
3*3.2. Effect of bare->roQt-dip in the latex of Euphorbia neriifolia 
on the penetration of the root-knot larvae into the roots of 
tomato and eggplant in pots; 
Results obtained in the case of Jg. neriifolia were similar 
to those of C. grocera, which have been described in 3.3.1. 
Tomato cv. *Pusa Rubv*t 
When tomato seedlings were inoculated with 1000 larvae 
after root-dip in S» S/2 and S/10 concentration of the latex of 
Euphorbia neriifolia for 80 minutes, the number of larvae 
penetrated was 550, 605 and 640 respectively while in 40 minutes 
dip treatment the corresponding figures were 650, 690 and 740 
and in 20 minutes 680, 730 and 790 as against 840 in undipped-
inoculated control (Table 58). 
The inhibition in the larval penetration in S, S/2 and 
S/10 concentration was 34.52^, 27.97>< and 23.8Qj< respectively 
after 80 minutes dip treatments, 22.61^., 17«85^ and 11.90^ 
respectively after 40 minutes dip treatment and 19.04j<, 13.09!^  
and 5.95;i respectively after 20 minutes dip treatments 
(Table 58}. 
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Table 58: Effect of bare-root-dip in tne laxex of Euphorbia 
neriifolia on the penetration of root-knot larvae 






























































































Each value is an average of three replicates. 
Initial inoculum level of Meloidoqyne incognita = 1000 larvae 
per plant. 
Z^d 
Eggplant cv. *Pu8a Purple Long*! 
When eggplant seedlings were inoculated with ICXDO larvae 
after root-dip in S, S/2 and S/10 concentration of the latex 
of Euphorbia neriifolia for 80 minutes, the number of larvae 
penetrated was 510, 570 and 600 respectively while in 40 minutes 
dip treatment the corresponding figures were 620, 670 and 710 
and in 20 minutes 620, 705 and 755 as against 815 in undipped-
inoculated control (Table 58). 
The inhibition in the larval penetration in S, S/2 and 
S/10 concentration was 37,42>i, 30.06j< and 26.38>i respectively 
after 80 minutes dip treatment, 23.92>i, 17.7%^ and 12,88>< res-
pectively after 40 minutes dip treatment and 23.92j<, 13.49?i 
and 7.36>i respectively after 20 minutes dip treatment (Table 58). 
3.3.3. Effect of bare-root-dip in the latex of Euphorbia tirucalli 
on the penetration of the root-knot larvae into the roots of 
tomato and eggplant in potst 
Results obtained in the present case were similar to those 
of 2» Procera and J. neriifolia. which have been presented 
earlier in 3.3.1 and 3.3.2 . 
Tomato cv. *Pusa Rubv*! 
When tomato seedlings were inoculated with 1000 larvae 
after root»dip in S, S/2 and S/10 concentration of the latex of 
Euphorbia tirucalli for 80 minutes, the number of larva© pene-
trated was 570, 615 and 650 respectively while in 40 minutes 
dip treatment the corresponding figures were 670, 700 and 756 
221 
and In 20 minutes 710t 750 and 810 as against 840 In undipped-
inoculated control (Table 59). 
The inhibition in the larval penetration in S» S/2 and 
S/10 concentration was 32,l4yi, 26»7&y* and 22.61>i respectively 
after 80 minutes dip treatment, 20,23>i, 16.67;^  and lO.OQji res-
pectively after 40 minutes dip treatment and 15•47;^ , 10»71>< 
and 3,57>i respectively after 20 minutes dip treatments 
(Table 59). 
Eggplant cv. *Pusa Purple Lona't 
When eggplant seedlings were inoculated with 1000 larvae 
after root-dip in S, S/2 and S/10 concentration of the latex 
o^ Euphorbia tirucalli for 80 minutes» the number of larvae 
penetrated was 540» 590 and 620 respectively while in 40 minutes 
dip treatment the corresponding figures were 645, 680 and 715 
and in 20 minutes 680, 715 and 755 as against 815 in undipped-
inoculated control (Table 59). 
The inhibition in the larval penetration in S, S/2 and 
S/10 concentration was 33.74>i, 27.60^ and 23.92ji respectively 
after 80 minutes dip treatment, 20.86;^, 16.56^ and I2,26yi 
respectively after 40 minutes dip treatment and 16.56><, 
12»26yi and 7.36j< respectively after 20 minutes dip treatments 
(Table 59). 
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Table 59J Effect of bare~root-dip in the latex of Euphorbia 
^rucalli on the penetration of root-knot larvae 
























































































Each value is an average of three replicates. 




3.3.4. Effect of bare'-root-dip in the latex of Calotropls procera 
on the root-knot development caused by Meloidoqvne incognita 
and plant growth of tomato and eggplant in potsi 
The root-knot nematodei Meloidoqyne incognita significantly 
reduced the plant growth but bare-root-dip treatment in the 
latex of (j:alotropi8 procera significantly checked the nematode 
damage to the plants by way of reducing the root-knot develop-
ment. Root galling was gradually decreased with an increase 
in the concentration of latex and the duration of dip treatment. 
Tomato cv. *Pusa Rubv'i 
The total weight of plants was 33.70, 29.70 and 28.20 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Calotropis procera for 80 
minutes and inoculated with 1000 larvae of Meloidoqvne incognita. 
The corresponding figures for 40 minutes dipping were 30.56, 
24.26 and 22.03 g and for 20 minutes dipping 16*30, 15.50 and 
14.90 g as against 11.50 g in undipped-inoculated and 42.40 g 
in undipped-uninoculated controls (Table 60). 
The root-knot indices were 1.25, 1.75 and 2.00 respectively 
when the plant roots were dipped in S, S/2 and S/10 concentra-
tion of the latex of Calotropis procera for 80 minutes and 
inoculated with 1000 larvae of Meloidoqvne incognita. The 
corresponding figures for 40 winutes dipping were 2,00, 2.27 
and 2.66 and for 20 minutes dipping 2.75, 3.00 and 3.25 as 
against 4.00 in undipped-inoculated control (Table 60). 
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Table 60t Effect of bare-root-dip in the latex of Calotropis 
procera on the root-knot development caused by 
Meloidoavne incognita and plant growth of tomato cv» 











































































































































Each value is an average of three replicates. 
Initial inoculum level of Meloidoavne incognita 1000 larvae 
per pot. 
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Eggplant cv« *Pusa Purple Lonq*t 
The total weight of plants was 37.43, 27.93 and 28.50 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Calotropis procera for 80 
minutes and inoculated with 1000 larvae of Meloidogvne incognita. 
The corresponding figures for 40 minutes dipping were 36.70, 
30.03 and 28.50 g and for 20 minutes dipping 27.36, 25.73 and 
23.33 g as against 20.50 g in undipped-inoculated and 35.40 g 
in undipped-uninoculated controls (Table 60). 
The root-knot indices were 0.50, 0.75 and 1.00 respectively 
when the plant roots were dipped in S, S/2 and S/10 concentra-
tion of the latex of Calotropis procera for 80 minutes and 
inoculated with 1000 larvae of Meloidogvne incognita. The 
corresponding figures for 40 minutes dipping were 1.00, 1.25 
and 1.50 and for 20 minutes dipping 2.25, 2.50 and 2.66 as 
against 4.00 in undipped-inoculated control (Table 60). 
3.3.5. Effect of bare-roet-dip in the latex of Euphorbia nerilfolia 
on the root-knot development caused by Meloidogvne incognita 
and plant growth of tomato and eggplant in potsi 
Results with respect to the latex of J. neriifolia were 
siffiilar to those of £. procera. which have been described in 
3.3.4. 
Tomato cv. *Pusa RubY*t 
The total weight of plants was 34.60, 32.56 and 27.96 g 
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respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Euphorbia neriifolia for 
80 minutes and inoculated with lOCX) larvae of Meloidoavne 
incognita* The corresponding figures for 40 minutes dipping 
were 31.93, 22*56 and 20.80 g and for 20 minutes dipping 22.26, 
20.03 and 15.90 g as against 11*50 g in undipped-inoculated 
and 42.46 g in undipped-uninoculated controls (Table 61). 
The root-knot indices were 0.50, 1.00 and 1.25 respectively 
when the plant roots were dipped in S, S/2 and S/10 concentra-
tion of the latex of Euphorbia fteriifolia for 80 minutes and 
inoculated with 1000 larvae of Meloidoovne incognita. The 
corresponding figures for 40 minutes dipping were 1.50, 1.75 
and 2.00 and for 20 minutes dipping 2.25, 2.50 and 3.00 as 
against 4.00 in undipped-inoculated control (Table 61). 
Eggplant cv. *Pusa Purple LongM 
The total weight of plants was 45.16, 39.03 and 33.36 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Euphorbia neriifolia for 
80 minutes and inoculated with 1000 larvae of Meloidogvne 
ineognita. The corresponding figures for 40 minutes dipping 
wer« 43.16, 37.00 and 36.40 g and for 20 minutes dipping 33.00, 
28.00 and 27.16 g as against 20.50 g in undipped-inoculated 
and 35.40 g in undipped-uninoculated controls (Table 61). 
The r«ot-knot indices were 0.25, 0.33 and 0.55 respectively 
when the plant roots were dipped in S, S/2 and S/10 concentratltn 
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Table 61: Effect of bare-root-dip in the latex of Euphorbia 
neriifolia on the root-knot development caused by 
Meloidogyne incognita and plant growth of tomato cv. 











































































































































Each value is an average of three replicates. 




of the latex of Euphorbia nerlifolla for 80 minutes and 
Inoculated with 1000 larvae of Meloldoavne incognita. The 
corresponding figures for 40 minutes dipping were 0.75, 1.00 
and 1*25 and for 20 minutes dipping 1.25, 1.75 and 2.00 as 
against 4.00 in undipped-inoculated control (Table 61). 
3.3.6, Effect of bare-root-dip in the latex of Euphorbia tirucalli 
on the root-knot development caused by Meloidogyne incognita 
and plant growth of tomato and eggplant in potst 
Results obtained in the present case were similar to those 
of C. procera and JE. neriifolia« which have been presented 
earlier in 3.3.4 and 3.3.5. 
Tomato cv. *Pusa Rubv't 
The total weight of plants was 35.60, 29.33 and 25.40 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Euphorbia tirucalli for 80 
minutes and inoculated with 1000 larvae of Meloidogyne ineognita^ 
The corresponding figures for 40 minutes dipping were 32.23, 
26.96 and 24.16 g and for 20 minutes dipping 20*96, 21.33 and 
17.53 g as against 11«50 g in undipped-inoculated and 42.46 g 
in undipped-uninoculated controls (Table 62}* 
The root-iknot indices were 0.75, 1,25 and 1.50 respectively 
when the plant roots were dipped in S, S/2 and S/lO concentra-
tion of the latex of Euphorbia tirucalli for 80 minutes and 
inoculated with 1000 larvae of Meioidoavne incognita. The 
229 
Table 62» Effect of bare-root-dip in the latex of Euphorbia 
tirucalli on the root-knot development caused by 
l^ eloidogyne incognita and plant growth of tomato cv. 


















































































































































Each value is an average of three replicates. 
Initial inoculum level of Meloidoavne incognita 1000 larvae 
per pot. 
2.]0 
corresponding figures for 40 minutes clipping were 1.75, 2.27 
and 2.75 and for 20 minutes dipping 2.50, 2,60 and 3.00 as 
against 4»(X) in undipped-^inoculated control (Table 62). 
Eggplant cv. *Pusa Purple Lonq'i 
The total weight of plants was 42.66, 31.96 and 29.50 g 
respectively v/hen the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Euphorbia tirucalli for 80 
minutes and inoculated with 1000 larvae of Meloidoqvne incognitai 
The corresponding figures for 40 minutes dipping were 41.36, 
30.80 and 29*93 g and for 20 minutes dipping 28.00, 26.00 and 
27.26 g as against 20,50 g in undipped-inoculated and 35.40 g 
in undipped-uninocuiated controls (Table 62). 
The root-knot indices were 0.33, 0.66 and 0.83 respectively 
when the plant roots were dipped in S, S/2 and S/10 concentra-
tion of the latex of Euphorbia tirucalli for 80 minutes and 
inoculated with 1000 larvae of Meloidoavne incognita. The 
corresponding figures for 40 minutes dipping were 1.00, 1.20 
and 1.33 and for 20 minutes dipping 1.60, 2.00 and 2.25 at 
against 4.00 in undipped-inoculated control (Table 62). 
3*3.7. Effect of bare-rootodip in the latex of Calotropis procera 
on the population of the reniferm nematode* RotYJLenchului 
reniformls and plant growth of tomato and eggplant in pofi 
The reniform nematode, Rotvlenchulus reniformis signifi* 
cantly reduced the plant growth but bare-root-dip treatments 
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in th© latex of Calotropls procera significantly checked the 
nematode damage to the plants by way of reducing the population 
of the nematode* 
Tomato cv. 'Pusa Rubv't 
The total weight of plants was 44.13, 40.96 and 39.40 g 
respectively when the plant roots were dipped in $, S/2 and 
S/10 concentration of the latex of Calotropls procera for 80 
minutes and inoculated with 1000 specimens of Rotvlenchulus 
reniformis. The corresponding figures? for 40 minutes dipping 
were 39.00, 36.13 and 33.33 g and for 20 minutes dipping 31.46, 
28.50 and 27.26 g as against 24.86 g in undipped-inoculated 
and 55.46 g in unflipped-uninoculated controls (Table 63). 
The final population of Rotvlenchulus reniformis was 1913, 
2696 and 2916 per kg soil respectively when the plant roots 
were dipped in S, S/2 and S/10 concentration of the latex of 
Calotropls procera for 80 minutes and inoculated with 1000 
specimens of R. reniformis. The corresponding figures for 40 
minutes dipping were 2846, 2903 and 3200 and for 20 minutes 
dipping 2380y 3166 and 3336 as against 4093 in undipped-
inoculated control (Table 63}» 
The reproduction factor of Rotvlenchulus reniformis was 
1.91, 2.69 and 2.91 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the latex of 
palotropis procera fear 80 minutes and inoculated with 1000 specinem 
232 
Table 63: Effect of bare-root-dip in the latex of Calotropis 
jprocera on the population of the reniform nematode 
RatylenchulUS rfinlformls and plant growth of tomato 












Tomato 20 S 22.26 9.20 31.46 
S/2 19.27 9.23 28,50 
S/10 18.60 8.66 27.26 
40 S 29.83 9.17 39.00 
S/2 22.23 13.90 36.13 
S/10 20.83 12.50 33.33 
80 S 32.80 11.30 44.13 
S/2 27.30 13.66 40.96 
S/10 25.33 13.07 39.40 
Undipped-Inoculated 17.43 7.43 24.86 













































































10.26 8.10 18.36 






























Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis 
per po t . 
^ " fttproductiW fac to r , P^ « Final popula t ion, P4 
populat ion. 
1000 nematodts 
I n i t i a l 
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of Jg» renlformls* The corresponding figures for 40 minutes 
dipping were 2.84, 2.90 and 3.20 and for 20 minutes dipping 
2.88, 3.16 and 3.33 as against 4.09 in undipped-inoculated 
control (Table 63). 
Eggplant cv. *Pusa Purple Long*t 
The total weight of plants was 39.86, 35.36 and 33.53 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Calotropis procera for 80 
minutes and inoculated with 1000 specimens of Rotvlenchulus 
reniformis. The corresponding figures for 40 minutes dipping 
were 38.66, 27.63 and 25.53 g and for 20 minutes dipping 18.43, 
19.50 and 18.26 g as against 18.36 g in undipped-inoculated 
and 43«40 g in undipped-uninoculated controls (Table 63). 
The final population of Rotvlenchulus reniformis was 1923, 
2750 and 2936 per kg soil respectively when the plant roots 
were dipped in S, S/2 and S/lO concentration of the latex ©f 
Calotropis procera for 80 minutes and inoculated with 1000 
speciaens of R# reniformis. The corresponding figures for 
40 minutes dipping were 2893, 2950 and 3186 and for 20 giinuttt 
dipping 2940, 3130 and 3343 as against 3723 in undipped-
inoculated control (Table 63). 
The rtproduction factor of Rotvlenchulus reniformis was 
1.92, 2.75 and 2.98 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the latex of 
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Calotropls procera for 80 minutes and inoculated with 1000 
specimens of R. reniformis* The corresponding figures for 40 
minutes dipping were 2*89» 2.95 and 3*18 and for 20 minutes 
dipping 2*94» 3»X3 and 3*34 as against 3.72 in undipped-
inoculated control (Table 63). 
3,3»8. Effect of bare-root-dip in the latex of Euphorbia neriifolia 
on tha population of the reniform nematode* Rotvlenchulus 
reniformis and plant growth of tomato and eggplant in potst 
Results obtained in the case of Jg. neriifolia were similar 
to those of C, procera which have been presented earlier in 
3.3.7. 
Tomato cv.'Pusa Rubv*t 
The total weight of plants was 49.30, 46.73 and 43.00 g 
respectively when the plant roots were dipped in S, S/2 and 
S/lO concentration of the latex of Euphorbia neriifolia for 
80 minutes and inoculated with 1CX}0 specimens of Rotvlenchulus 
reniformis. The corresponding figures for 40 minutes dipping 
were 48.63, 44,30 and 40.40 g and for 20 minutes dipping 36.03, 
32*00 and 28.83 g as against 24.86 g in undipped-inoculated and 
55.46 g in undipped-uninoculated controls (Table 64). 
The final population of Rotvlenchulus reniformis was 1902, 
2660 and 2960 per kg soil respectively when the plant roots 
were dipped in S, S/2 and S/10 concentration of the latex of 
Euphorbia neriifolia for 80 minutes and inoculated with 1000 
235 
Table 64t Effect of bare-root-dip in the latex of Euphorbia 
nerlfolia on the population of the reniform nematode, 
Rotvlenchulus reniformis and plant growth of tomato cv. 
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Egg- 20 S 16.26 9.10 25.36 
plant S/2 16.20 7.73 23.93 
S/10 14.20 8.43 22.63 
40 S 24.40 13.96 38.36 
S/2 19.20 9.20 28.40 
s/10 19.67 10.53 30.20 
80 S 26.86 14.10 40.96 
S/2 25.03 13.50 38.53 
s/10 23.30 10.40 33.30 
Undipped-Inoculated 10.26 8.10 18.36 
























Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus _reniformis 
per pot. 
1000 nematodes 
R « Reproduction factor, ?- = Final population, P^  « Initial 
population. 
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specimens of R, reniformls* The corresponding figures for 
40 minutes dipping were 2803» 2856 and 3083 and for 20 minutes 
dipping 2900, 3146 and 3296 as against 4093 in undipped-
inoculated control (Table 64). 
The reproduction factor of Rotvlenchulus reniformis was 
1,90, 2.66 and 2*96 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the latex of 
Euphorbia neriifolia for 80 minutes and inoculated with 1000 
specimens of g. reniformis * The corresponding figures for 
40 minutes dipping were 2.80, 2.85 and 3*08 and for 20 minutes 
dipping 2,90, 3.14 and 3.29 as against 4.09 in undipped-
inoculated control (Table 64). 
Eggplant cv. *Pusa Purple Lonq*i 
The total weight of plants was 40.96, 38.53 and 33.30 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Euphorbia neriifolia for 
80 minutes and inoculated with 1000 specimens of Rotvlenchulus 
reniformis. The corresponding figures for 40 minutes dipping 
were 38.36, 28.40 and 30.20 g and for 20 minutes dipping 25.36, 
23.93 and 22.43 g as against 18.36 g in undipped-inoculated 
and 43.40 g in undipped-uninoculated controls (Table 64), 
The final population of Rotvlenchulus reniformis was 1843, 
2626 and 2846 per kg soil respectively when the plant roots 
were dipped in S, S/2 and S/10 concentration of the latex of 
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Euphorbia nerlifolia for 80 minutes and inoculated with 1000 
specimens of R. reniformis. The corresponding figures for 40 
minutes dipping were 2753, 2860 and 3040 and for 20 minutes 
dipping 2800, 2916 and 3143 as against 3723 in undipped-
inoculated control (Table 64), 
The reproduction factor of Rotvlenchulus reniformis was 
1.84, 2.62 and 2.84 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the latex of Euphorbia 
neriifolia. The corresponding figures for 40 minutes dipping 
were 2.75, 2.86 and 3.04 and for 20 minutes dipping2,80, 2.91 
and 3.14 as against 3.72 in undipped-inoculated control 
(Table 64). 
3.3.9. Effect of bare-root-dip in the latex of Euphorbia tirucalli 
on the population of the reniform nematode« Rotvlenchulus 
reniformis and plant growth of tomato and eggplant in potst 
Results obtained in the present case were similar to those 
of C* procera and Jg. neriifolia. which have been presented 
earlier in 3.3.7 and 3.3.8. 
Tomato cv. *Pu8a Rubv'i 
The total weight of plants was 48.90, 45.00 and 42.43 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Euphorbia tirucalli for 80 
minutes and inoculated with 1000 specimens of Rotvlenchulus 
reniformis. The corresponding figures for 40 minutes dipping 
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were 44,70» 40,70 and 36.66 g and for 20 minutes dipping 34.50, 
28.50 and 28.30 g as against 24.86 g in undipped-inoculated 
and 55.46 g in undipped-uninoculated controls (Table 65). 
The final population of Rotvlenchulus reniformis was 1926» 
2703 and 2970 per kg soil respectively when the plant roots 
were dipped in S, S/2 and S/10 concentration of the latex of 
Euphorbia tirucalli for 80 minutes and inoculated with 1000 
specimens of R. reniformis. The corresponding figures for 40 
minutes dippingwere 2843, 2893 and 3150 and for 20 minutes 
dipping 2940, 3153 and 3310 as against 4093 in undipped-
inoculated control (Table 65). 
The reproduction factor of Rotvlenchulus reniformis was 
1.92, 2.70 and 2.97 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the latex of £. 
tirucalli for 80 minutes and inoculated with 1000 specimens of 
£(• reniformis. The corresponding figures for 40 minutes dipping 
were 2.84, 2.89 and 3,15 and for 20 minutes dipping 2,94, 3.15 
and 3.31 as against 4.09 in undipped-inoculated control(Table 65), 
^qqplant cv. *Pusa Purple Lonq*t 
The total weight of plants was 39.63, 36.03 and 33.23 9 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Euphorbia tirucalli for 80 
minutes and inoculated with 1000 specimens of Rotvlenchulus 
reniformis. The corresponding figures for 40 minutes dipping 
239 
Table 65t Effect of bare-root-dip in the latex of Euphorbia 
tirucalli on the population of the reniform nematode, 
RotvlencKulus reniformls and plant growth of tomato cv. 
Pusa Ruby and eggplant cv. Pusa Purple Long in pots. 
Plant 
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Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis 
per pot. 





were 37,23, 31,50 and 25.73 g and for 20 minutes dipping 32,63, 
23,58 and 19,90 g as against 18.36 g in undipped-inoculated and 
43,40 g in tmdipped-uninoculated controls (Table 65), 
The final population of Rotylenchulus reniformis was 1886, 
2700 and 2943 per kg soil respectively when the plant root* 
were dipped in S# S/2 and S/10 concentration of the latex of 
Euphorbia tirucalli for 80 minutes atid inoculated with 1000 
specimens of R. reniformia. The corresponding figures for 40 
minutes dipping were 2800, 2920 and 3076 and for 20 minutes 
dipping 2890, 2923 and 3210 as against 3723 in undipped-
inoculated control (Table 65), 
The reproduction factor of Rotylenchulus reniformis was 
1,88, 2,70 and 2,94 respectively when the plant roots were 
dipped in S, S/2 and S/lO concentration of the latex of £, 
tirucalli for 80 minutes and inoculated with 1000 specimens of 
S* reniformis. The corresponding figures for 40 minutes dipping 
were 2,80, 2,92 and 3,07 and for 20 minutes dipping 2,89, 2,92 
and 3,21 as against 3.72 in undipped-inoculated control 
(Table 65), 
3i3,10, Effect Of bare-root-dip in the latex of Calotropis procera on 
the population of the stunt v nematode. Tvlencherhvnchus brassica^ 
and plant growth of cabbage and cauliflower in potst 
The stunt nematode, Tvlenchorhvnchus brasslcae signifi-
cantly reduced the plant growth but bare-root-dip treatmentsin 
24i 
the latex of Calotropls procera significantly checked the 
nematode damage to the plants by way of reducing the population 
of the nematode* 
Cabbage cv. 'Pride of India't 
The total weight of plants was 46•06* 40.06 and 32*96 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Calotropis procera for 80 
minutes and inoculated with 1000 specimens of Tylenchorhvnchus 
brassicae. The corresponding figures for 40 minutes dipping 
were 35,00, 32.53 and 28.96 g and for 20 minutes dipping 32.50, 
25.03 and 22.40 g as against 19.43 g in undipped-inoculated and 
60.00 g in undipped-uninoculated controls (Table 66)i. 
The final population of Tvlenchorhynchus brassicae was 
1490, 1806 and 2036 per kg soil respectively when the plant 
roots were dipped in S, S/2 and S/10 concentration of the lateK 
o^ Calotropis procera and inoculated with 1000 specimens of 
1' brassicae. The corresponding figures for 40 minutes dipping 
were 2110, 2213 and 2350 and for 20 minutes dipping 2310, 2516 
and 2740 as against 2796 in undipped-inoculated control 
(Table 66)* 
The reproduction factor of Tvlenchorhynchus brassicae 
was 1.49f 1.80 and 2.03 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the latex of 
Calotropis procera for 80 minutes and inoculated with 1000 
242 
Table 661 Effect of bare-root-dip in the latex of Calotropls 
procera on the population of the stunt nematode, 
Tvlenchorhvnchus brassicae and plant growth of cabbage 
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Each value is an average of thxee replicates. 
Initial inoculum level of Tvlenchorhvnchus brassicae 
nematodes per pot. 
1000 
Reproduction factor, P^ « Final population, ?^ » Initial R 
population. 
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specimens of J[, brasslcae. The corresponding figures for 40 
minutes dipping were 2.11, 2,21 and 2*35 and for 20 minutes 
dipping 2,31, 2.51 and 2,74 as against 2,79 in undipped-
inoculated control (Table 66}• 
Cauliflower cv« *Maqhi*t 
The total weight of plants was 46.53, 41.50 and 37.20 g 
respectively when the plant roots were dipped in S, S/2 and 
S/lO concentration of the latex of Calotropis procera for 80 
minutes and inoculated with 1000 specimens of Tvlenchorhvnchus 
brassicae. The corresponding figures for 40 minutes dipping 
were 45.36, 39.90 and 31.03 g and for 20 minutes dipping 35.06, 
33.10 and 30.00 g as against 26.70 g in undipped-inoculated and 
57.43 g in undipped-uninoculated controls (Table 66). 
The population of Tvlenchorhynchus brassicae was 1253, 
1623 and 1956 per kg soil respectively when the plant roots 
were dipped in S, S/2 and S/10 concentration of the latex of 
(;;alotropi8 procera and inoculated with 1000 specimens of j[. 
^rassicae. The corresponding figures for 40 minutes dipping 
were 2066, 2123 and 2243 and for 20 minutes dipping 2153, 2416 
and 2616 as against 2653 in undipped-inoculated control 
(Table 66). 
The reproduction factor of Tvlenchorhynchus brassicae 
was 1.25, 1.62 and 1.95 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the latex of Calotr»ii^  
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procera for 80 minutes and inoculated with 1000 specimens of 
!• brassicae* The corresponding figures for 40 minutes dipping 
were 2.06t 2.12 and 2.24 and for 20 minutes dipping 2.15» 2*41 
and 2*61 as against 2.65 in undipped~inoculated control 
(Table 66). 
3.3,11. JEffect of bare^root-dip in the latex of Euphorbia neriifolia 
on the population of the stunt nematode# Tylenchorhvnchug 
brassicae and plant growth of cabbage and cauliflower in potsi 
Results obtained in the case of £. neriifolia were similar 
to those of £. procera which have been described in 3.3.10. 
Cabbage cv. *Pride of India*! 
The total weight of plants was 55*16, 42.73 and 35.66 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Euphorbia neriifolia for 80 
minutes and inoculated with 1000 specimens of Tvlenchorhvnchut 
brassicae. The corresponding figures for 40 minutes dipping 
were 38.90, 37.03 and 29.13 g and for 20 minutes dipping 34.03, 
33*10 and 26.70 g a$ against 19.43 g in undipped-inoculated 
and 60.00 g in undipped«-uninoculated controls (Table 67). 
The final population of Tvlenchorhynchus brassicae was 
1133, 1613 and 1746 per kg soil respectively when the plant 
roots were dipped in S, S/2 and S/10 concentration of the latex 
of £. neriifolia and inoculated with 1000 specimens of J* 
bra^sicne* The corresponding figures for 40 minutes dippinf 
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Table 67J Effect of bare-root-dip in the latex of Euphorbia 
neriifolia on the population of the stunt nematode, 
Tvlenchor'hynchus brasslcae and plant growth of cabbage 
cv. Pride of India and cauliflower cv. Maghi in pots. 











































































14.33 5.10 19.43 







Cauli- 20 S 26.63 10.20 36.83 
flower S/2 24.33 9.43 33.76 
S/10 23.43 8.40 31.83 
40 S 33.03 15.63 48.66 
S/2 28.23 16.17 44.40 
S/10 23.67 9.23 32.90 
80 S 34.53 17.80 52.33 
S/2 31.43 15.73 47.16 
S/10 28.36 9.50 37.86 
Undipped-Inoculated 20.50 6.20 26.70 






























Each value is an average of three replicates. 
Initial inoculum level of Tvlenchorhvnchus brassicae = 1000 
nematodes per pot. 
R « Reproduction factor, P^ • Final population, P, = Initial 
population. 
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were 1750, 1853 and 2010 and for 20 minutes dipping 1953, 2013 
and 2236 as against 2796 in undipped-inoculated control 
(Table 67). 
The reproduction factor of Tvlenchorhynchus brassicae was 
1«13, 1,61 and 1.74 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the latex of E» 
neriifolia and inoculated with 1000 specimens of J. brassicae. 
The corresponding figures for 40 minutes dipping were 1.75, 1.85 
and 2.01 and for 20 minutes dipping 1.95, 2.01 and 2.23 as 
against 2.79 in undipped-inoculated control (Table 67). 
Caulif^<?wer cv. *Maqh^f 
The total weight of plants was 52.33, 47.16 and 37.86 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of £. neriifolia for 80 minutet 
and inoculated with 1000 specimens of Tvlenchorhynchus brassicae. 
The corresponding figures for 40 minutes dipping were 48.66, 
44,40 and 32.90 g and for 20 minutes dipping 36.83, 33.76 and 
31.83 g as against 26.70 g in undipped-inoculated and 57.43 g 
in undipped-uninoculated controls (Table 67). 
The final population of Tvlenchorhynchus brassicae was 
1130, 1440 and 1656 per kg soil respectively when the plant 
roots were dipped in S, S/2 and S/10 concentration of the latex 
o^ &• neriifolia and inoculated with 1000 specimens of J. 
^rassicae. The corresponding figures for 40 minutes dipping 
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were 1613, 1836 and 2116 and for 20 minutes dipping 1893, 
1956 and 2160 as against 2653 in undipped-inoculated control 
(Table 67). 
The reproduction factor of Tvlenchorhynchus brassicae 
was 1,13, 1.44 and 1»56 respectively when the plant roots were 
dipped in S, S/2 and S/10 concentration of the latex of Jg» 
neriifolia and inoculated with 1000 specimens of J, brassicae. 
The corresponding figures for 40 minutes dipping were 1.61, 
1»83 and 2.11 and for 20 minutes dipping 1.89, 1.95 and 2.16 
as against 2.65 in undipped-inoculated control (Table 67). 
3.3.12. Effect of bare-root-dip in the latex of Euphorbia tirucalli 
pn the population of the stunt nematode. Tvlenchorhynchus 
brassicae and plant growth of cabbage and cauliflower in potsi 
Results obtained in the present case were similar to 
those of j£. procera and E. r|eriifolia which have been presented 
earlier in 3.3.10 and 3.3.11. 
Cabbage cv. •Pride of India*t 
The total weight of plants was 51.43, 39.46 and 35.43 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of Euphorbia tirucalli for 
80 minutes and inoculated with 1000 specimens of Tvlenchorhyn-
chus brassicae. The corresponding figures for 40 minutes 
dipping were 33,80, 32.36 and 28,03 g and for 20 minutes 
dipping 34,30, 30.20 and 21.70 g as against 19.43 g in 
248 
undipped-inoculated and 60#00 g in undipped-uninoculated 
controls (Tabl^ 68)* 
The final population of Tylenchorhynchys brasgjcae wac 
1246, 1653 and 2153 per kg soil respectively when the plant 
roots were dipped in S, S/2 and S/10 concentration of the 
latex of £. tirucalli for 80 minutes and inoculated with 1000 
specimens of J. brasslcae> The corresponding figures for 40 
minutes dipping were 1676, 1916 and 2256 and for 20 minutes 
dipping 2120, 2236 and 2433 as against 2796 in undipped-
inoculated control (Table 68). 
The reproduction factor of Tvlenchorhvnchus brassicae was 
1.24, 1.65 and 2.15 respectively when the plcnt roots were 
dipped in S, S/2 and S/10 concentration of the latex of jg. 
tirucalli and inoculated with ICXX) specimens of J[. brassicae. 
The corresponding figures for 40 minutes dipping were 1.67, 
1.91 and 2.25 and for 20 minutes dipping 2.12, 2.23 and 2.43 
as against 2.79 in undipped-inoculated control (Table 68). 
Cauliflower cv» 'Maqhi't 
The total weight of plants was 47.86, 41.83 and 37.56 g 
respectively when the plant roots were dipped in S, S/2 and 
S/10 concentration of the latex of £. tirucalli for 80 minutes 
and inoculated with 1000 specimens of J. brassicae. The 
corresponding figures for 40 minutes dipping were 46.96, 42.20 
and 31.50 g and for 20 minutes dipping 35.60, 33.50 and 29-63 g 
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Table 68j Effect of bare-root-dip in the latex of Euphorbia 
tlrucalli on the population of the stunt nematode, 
Tvlenchorhynchus brassicae and plant growth of cabbage 








Shoot Root Total 
Final 













































































Cauli- 20 S 26.17 9.43 35.60 
flower S/2 25.03 8.50 33.50 
S/10 22.10 7.53 29.63 
40 S 32.50 14.46 46,96 
S/2 27.83 14.37 42.20 
S/10 23.00 8.50 31.50 
80 S 32.33 15.53 47.86 
S/2 31,17 10#66 41.83 
S/10 29.33 8.23 37.56 
Undipped-Inoculated 20.50 6.20 26.70 



























Each value is an average of three replicates. 
Initial inoeulum level of Tvlenchorhynchus brassicae « 1000 
nematodes per pot. 
R « Reproduction factor, P^ « Final population, P^^ « Irdtial 
population. 
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as against 26,70 g in undipped-inoculated and 57.43 g in 
undipped-uninoculated controls (Table 68)« 
The final population of Tvlenchorhvnchus brassicae vms 
lllOf 1553 and 2110 per kg soil respectively when the plant 
roots were dipped in S, S/2 and S/10 concentration of the 
latex of Jg» tirucalli for 80 minutes and inoculated with 
1000 specimens of J, brassicae. The corresponding figures 
for 40 minutes dipping were 1696, 1810 and 2060 and for 20 
minutes dipping 2063, 2210 and 2296 as against 2653 in 
undipped-inoculated control (Table 68), 
The reproduction factor of Tvlenchorhvnchus brassicae 
was 1.11, 1.55 and 2.11 when the plant roots were dipped in 
S, S/2 and S/10 concentration of the latex of ^ . tirucalli 
and inoculated with 1000 specimens of J. brassicae. The 
corresponding figures for 40 minutes dipping wore 1.69, 1.81 
and 2,06 and for 20 minutes dipping 2.06, 2,21 and 2.29 at 
against 2.65 in undipped-inoculated control (Table 68). 
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PART 4. EFFECT OF MARIGOLD (TAGETES SPP.); 
„ 4,1. Effect of soil amendments with plant parts of marigolds 
(Taqetes spp>) on plant parasitic nematodes and plant qrowtht 
4.I.I. Effect of organic soil amendments with different plant parts 
of Taqetes lucida on the root-knot development caused bv 
Meloidoqyne incognita and plant growth of tomato and eggplant 
in potai 
The root-knot development on tomato and eggplant was 
significantly inhibited in plants grown in soil amended with 
different parts of Taqetes lucida* highest being in those amend-
ed with flowers followed by leaves and stems. There was also 
an increase in plant growth due to these treatments. 
Tomato cv. 'Pusa Rubv*i 
The root-knot indices in untreated plants and those 
treated with flowers, leaves and stem of Tagetes lucida were 
4.00, 0.60, 1.20 and 1.50 respectively. The corresponding 
figures for plant weight were 23.50, 49.30, 46.80 and 37.70 g 
in inoculated sets and 35.80, 53.70, 50.60 and 43.40 g in 
uninoculated sets (Table 69). 
Eggplant cv. *Pusa Purple Lonq't 
The root-knot indices in untreated plants and those 
treated with flowers, leaves and stem of Tagetes lucida were 
4.00, 0.50, 1.00 and 1.40 respectively. The corresponding 
figures fer plant weight were 25.00, 42.10, 35.50 and 30.50 g 
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Table 69J Effect of organic soil amendments with different plant 
parts of Taqetes lucida on the root-knot development 
caused by Meloidogyne incognita and plant growth of tomato 








Tomato Untreated 27,50 8.30 35.80 15.50 8.00 23.50 4.00 
Flower 35.50 18.20 53.70 30.60 18.70 49.30 0.60 
Leaf 34.60 16,00 50.60 28.40 18.40 46.80 1.20 







Egg- Untreated 19.00 11.80 30.80 16.00 9.00 25.00 4,00 
plant 
Flower 27.00 19.90 46.90 23.30 18.80 42,10 0.50 
Leaf 24.00 16.20 40,20 20.80 14.70 35.50 1.00 







Each value is an average of three replicates. 
Initial inoculum level of Meloidogyne incognita « 5000 larvae per 
plant. 
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in inoculated sets and 30.80, 46.90, 40.20 and 35.30 g in 
uninoculated sets (Table 69). 
4.1.2. Effect of organic soil amendments with different plant part< 
of Taqetes minuta on the root-knot development caused by 
Meloidogyne incognita and plant growth of tomato and eggplant 
in potsI 
The results obtained in the case of Taqetes minuta were 
similar to those of Taqetes lucida. which have been described 
in 4.I.I. 
Tomato cv. *Pusa RubY*i 
The root-knot indices in untreated plants and those 
treated with flowers, leaves and stem of Tagetes minuta were 
4.00, 0.50, 1.00 and 1.25 respectively. The corresponding 
figures for plant weight were 23.50, 52.50, 49.60 and 44.20 g 
in inoculated sets and 35.80, 54.40, 51.20 and 45.90 g in 
uninoculated sets (Table 70}• 
Eggplant cv. 'Pusa Purple Lonq*i 
The root-knot indices in untreated plants and those 
treated with flowers, leaves and stem of Tagetes minuta were 
4.00, 0.65, 1.35 and 1.60 respectively. The corresponding 
figures for plant weight were 25.00, 47.70, 39.60 and 33.00 g 
in inoculated sets and 30.80, 47.80» 44*00 and 37.70 g in 
uninoculated sets (Table 70). 
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Table 70t Effect of organic soil amendments with different plant 
parts of Taqetes minuta on the root-knot development 
caused by Melofdoqyne incognita and plant growth of tomato 










Tomato Untreated 27.50 8.30 35.80 15.50 8.00 23.50 4.00 
Flower 37.40 17.00 54.40 31.50 21.00 52.50 0.50 
Leaf 31.20 20.00 51.20 30.00 19.60 49.60 1.00 







Egg- Untreated 19.00 11.80 30.80 16.00 9.00 25.00 4.00 
plant 
Flower 29.80 18.00 47.80 26.50 21.20 47.70 0.65 
Leaf 26.70 17.30 44.00 22.90 16.70 39.60 1.35 







Each value is an average of three replicates. 
Initial inoculum level of Meloidoqvne incognita «= 5000 larvae per 
plant. 
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4.1.3. Effect of organic soil amendments with different plant parts 
of Taaetes tenulfolia on the root-knot development caused by 
Meloldogyne incognita and plant growth of tomato and eggplant 
in potsi 
The results obtained in the case of Tagetes tenulfolia 
were similar to those of Tagetes lucida and Tagetes minuta. which 
have been described in 4.1.1 and 4.1.2. 
Tomato cv. *Pusa RubvVt 
The root-knot indices in untreated plants and those 
treated with flowers, leaves and stem of Tagetes tenulfolia 
were 4,00, 0.70, 1.50 and 1.90 respectively. The corresponding 
figures for plant weight were 23.50, 43.90, 42.50 and 32.60 g 
in inoculated sets and 35.80, 48.00, 46.10 and 41.40 g in 
uninoculated sets (Table 71). 
Eggplant cv. *Pusa Purple LongM 
The root-knot indices in untreated plants and those 
treated with flowers, leaves and stem of J. tenulfolia were 
4.00, 0.40, 0.90 and 1.15 respectively. The corresponding 
figures for plant weight were 25,00, 52.40, 39.00 and 34,30 g 
in inoculated sets and 30.80, 55,60, 42,10 and 38,00 g in 
uninoculated sets (Table 71). 
4.1.4, Effect of organic soil amendments with different plant parts of 
Tagetes lucida on the population of Rotvlenchulus reniformis 
and plant growth of tomato and eggplant in potst 
The population of the reniform nematode, Rotvlenchulus 
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Table 71: Effect of organic soil amendments with different plant 
parts of Taqetes tenulfolia on the root-knot development 
caused by Melolcfoqvne incognita and plant growth of tomato 




Shoot Root Total 
Inoculated 




Tomato Untreated 27.50 8.30 35,80 15.50 8.00 23.50 4.00 
Flower 31.40 16.60 48.00 28.40 15.50 43.90 0.70 
Leaf 30.60 15.50 46.10 26.00 16.50 42,50 1.50 







Egg- Untreated 19.00 11.80 30.80 16.00 9.00 25.00 4.00 
plant 
Flower 33.00 22.60 55.60 29.40 23.00 52.40 0.40 
Leaf 25.80 16.30 42.10 23.00 16.00 39.00 0.90 







Each value is an average of three replicates. 
Initial inoculum level of Meloldoavne incognita = 5000 larvae per 
plant. 
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reniformls was significantly reduced in plants grown in soil 
amended with different parts of Taqetes lucida. highest being 
in those treated with flowers fs&llowed by leaves and stem. 
There was also an increase in plant growth due to these 
treatments. 
Tomato cv. *Pusa Rubv'i 
The final populations of R, reniformis in untreated plants 
and those treated with flowers, leaves and stem of J. lucida 
were 7920, 3090, 3830 and 4170 respectively (as against 5000 
of initial level) and the reproduction factor 1.58, 0.62, 0.77 
and 0.83 respectively. The corresponding figures for plant 
weight were 20.50, 44.70, 42.40 and 33,33 g in inoculated sets 
and 30.60, 49.33, 45.20 and 39.60 g in uninoculated sets 
(Table 72). 
Eggplant cv. *Pusa Purple Lonq't 
The final populations of £. reniformis in untreated pot« 
and those treated with flowers, leaves and stem of J[. 3fU€id» 
were 7827, 2780, 3520 and 3950 respectively (as against 5000 
of initial level) and the reproduction factor i.56, 0.56, 0.70 
and 0.79 respectively. The corresponding figures for plant 
weight were 27.60, 40.00, 33.70 and 29.50 g in inoculated sets 
and 32.29, 44.25, 37.22 and 32.73 g in uninoculated sets 
(Table 72). 
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Table 72» Effect of organic soil amendments with different plant parts 
of Taqetes luclda on the population of Rotvlenchulus reniformls 
and plant growth of tomato and eggplant in pot8# 
Plant Treatments 
Weight (g) Final 
Uninoculated Inocurated ia+<n« 
Shoot Root Total Shoot Root Total -^^^^P" 
popu- R= K-
lation *^ i 
Tomato Untreated 24.00 6.60 30.60 14.30 6.20 20.50 7920 1.58 
Flower 33.33 16.00 49.33 28.80 15.90 44.70 3090 0.62 
Leaf 31.20 14.00 45.20 26.30 16.10 42.40 3830 0.77 
Egg-
plant 







Untreated 19.99 12.30 32.29 17.20 10.40 27.60 





Leaf 22.22 15,00 37.22 18.00 15.70 33.70 3520 0.70 









Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis 
per plant. 
5000 nematodes 
R « Reproduction factor, P^ « Final population, P^  « Initial population. 
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4.1.5. Effect of organic soil amendments with different plant parts 
of Taqetes minuta on the population of Rotvlenchulus renlformit 
and plant growth of tomato and eggplant in potst 
The results obtained in the case of Taqetes minuta were 
similar to those of Taqetes lucida. which have been described 
in 4.1.4. 
Tomato cv. *Pusa RubvM 
The final populations of Rotvlenchulus reniformls in 
untreated pots and those treated with flowers, leaves and stem 
of Jaqetes minuta were 7920, 2370, 2700 and 3170 respectively 
(as against 5000 of Initial level) and the reproduction factor 
1.58, 0.47, 0.54 and 0.63 respectively. The corresponding 
figures for plant weight were 20.50, 46.80, 45.90 and 40.80 g 
in inoculated sets and 30.60, 51.44, 47.40 and 42,00 g in 
uninoculated sets (Table 73). 
Eggplant cv. *Pusa Purple Lonq't 
The final populations of ^ . reniformis in untreated plants 
and those treated with flowers, leaves and stem of J[. minuta 
were 7827, 2250, 2550 and 2930 respectively (as against 5000 
of initial level) and the reproduction factor 1.56, 0.45, 0.51 
and 0.59 respectively. The corresponding figures for plant 
weight were 27.60, 47.60, 41.70 and 36.00 g in inoculated sets 
and 32.29, 55.60, 42.00 and 36.90 g in uninoculated sets 
(Table 73). 
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Table 73j Effect of organic soil amendments with different plant parts 
o^ Tacretes minuta on the population of Rotvlenchulus reniformis 
and plant growth of tomato and eggplant in pots. 
Plant Treatments 
Weight (g) Final 
popu Uninoculated Inoculated ia+4«« 
Shoot Root toiai ^hooi Root total -^^^^Q" 
. R = ^ 
on i 
Tomato Untreated 24.00 6,60 30.60 14.30 6.20 20.50 7920 1.58 
Flower 34.44 17.00 51.44 27.80 19.00 46.80 2370 0.47 
Leaf 29.30 18.10 47.40 28.00 17.90 45.90 2700 0.54 











Untreated 19.99 12.30 32.29 17.20 10.40 27.60 7827 1.56 
Flower 29.40 26.20 55.60 27.00 20.60 47.60 2250 0.45 
Leaf 25.00 17.00 42.00 24.10 17.60 41.70 2550 0,51 









Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniformis « 5000 nematodes 
per plant. 
R •» Reproduction factor, P* = Final population, P^ « Initial population. 
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4.1.6. Effect of organic soil amendments with different plant part» 
of Taqetes tenuifolia on the population of Rotvlenchulu» 
reniforgii® and plant grow/th of tomato and eggplant in pof t 
The results obtained in the case of Taqetes tenuifolia 
were similar to those of Taqetes luclda and Taqetes minuta. 
which have been described in 4.1.4 and 4.1.5. 
Tomato cv.*Pusa Rubv't 
The final populations of Rotvlenchulus reniformis in 
untreated plants and those treated with flowers, leaves and 
stem of X» tenuifolia were 7920, 2830, 3400 and 3660 respec-
tively (as against 5000 of initial tevel) and the reproduction 
factor 1.58, 0,57, 0.68 and 0.73 respectively. The corres-
ponding figures for plant weight were 20.50, 42.04, 39.90 and 
30.00 g in inoculated sets and 30.60, 45.55, 41.07 and 38.00 g 
in uninoculated sets (Table 74). 
Eqqplant cv. Vusa Purple Long*; 
The final populations of ^ . reniformis in untreated 
plants and those treated with flowers, leaves and stem of 
!• tenuifolia were 7827, 2660, 3320 and 3500 respectively (at 
against 5000 of initial level) and the reproduction factor 
1.56, 0.53, 0.66 and 0.70 respectively. The corresponding 
figures for plant weight were 27.60, 48.00, 38.80 and 28.80 g 
in inoculated sets and 32.29, 48.30, 40.40 and 36.77 g in 
uninoculated sets (Table 74), 
Table 74«. Effect of organic soil amendments with different plant parts 
of Taqetes tenuifolia on the population of Rotvlenchulut 
reniformis and plant growth of tomato and eggplant in pots. 
Plant Treatments 
^ Weight (g) 
Unlnoculated inoculated ia+4rt« 
Shoot Root Total Shoot Root Total -^^^^P" 
Final P-
popu- Re p*-
Tomato Untreated 24.00 6.60 30.60 14.30 6.20 20.50 7920 1.58 
Flower 30.00 15.55 45.55 27.60 14.44 42.04 2830 0.57 
Leaf 27.77 13.30 41.07 24.90 15.00 39.90 3400 0.68 
Egg-
plant 









Untreated 19.99 12.30 32.29 17.20 10.40 27.60 7827 1.5^ 
Flower 29.00 19.30 48.30 27.00 21.00 48.00 2660 0.53 
Leaf 24,40 16.00 40.40 19.80 19.00 38.80 3320 0.66 









Each value is an average of three replicates. 
Initial inoculum level of Rotvlenchulus reniforir.is « 5000 nematodes 
per plant. 
R = Reproduction factor, Pf « Final population, P^ = Initial population. 
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4«1»7. Effect of organic soil amendments with different plant partt 
of Taqetes luclda on the population of Tvlenchorhynchut 
brassicae and plant growth of cabbage and cauliflower in potst 
The population of the stunt nematodet Tvlenchorhvnchua 
brassicae on cabbage and cauliflower was significantly re-
duced in plants grown in soil amended with different parts of 
J.* iucida> highest being in those treated with flowers followed 
by leaves and stem* There was also an increase in plant 
growth due to these treatments* 
Cabbage cv» *Pride of India*> 
The final populations of J. brassicae in untreated plants 
and those treated with flowers, leaves and stem of J[. luclda 
were 6130, 2170, 2620 and 3450 respectively (as against 5000 
of initial level) and the reproduction factor 1*23, 0*43, 0.52 
and 0»69 respectively. The corresponding figures for plant 
weight were 27.60, 71,40, 66.70 and 61.10 g in inoculated sett 
and 44,80, 91.10, 86.20 and 80.50 g in uninoculated sets 
(Table 75). 
Cauliflower cv. *Maqhi*t 
The final populations of J[, brassicae in untreated plants 
and those treated with flowers, leaves and stem of T» luclda 
were 6440^ 2450, 2940 and 3960 respectively (as against 5000 
of initial level) and the reproduction factor 1.29, 0.49, 0.59 
and 0.79 respectively. The corresponding figures for plant 
weight were 33.40, 68.00, 63.10 and 57.50 g in inoculated sett 
2S4 
Table 75i Effect of organic soil amendments with different plant parts 
of Taqetes lucida on the population of Tylenchorhynchus 
brassicae and plant growth of cabbage and cauliflower in pots. 
Plant Treatments " ;;"". i . ' . 
rxany. ij-ca uiuc*. wo Uninoculated 
Weight (g) 
Shoot Root Total 
Inoculated ia+.4„^  
Shoot Root Total ^^^^°" 
Final P^ 
popu- R« «*• 
*^ i 
Cabbage Untreated 37.00 7.80 44.80 21.60 6.00 27.60 6130 1.23 
Flower 73.30 17.80 91.10 55.00 16.40 71.40 2170 0.43 
Leaf 71.20 15.00 86.20 53.30 13.40 66.70 2620 0.52 





Cauli- Untreated 36.00 7.00 43.00 
flower 
28.00 5.40 33.40 







Leaf 68.00 14.30 82.30 51.10 12.00 63.10 2940 0.59 









Each value is an average of three replicates. 
Initial inoculum level of Tvlenchorhvnchus brassicae « 5000 nematodes 
per plant. 
R = Reproduction factor, P^ « Final population, Pj^  » Initial population. 
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and 43.00, 87.00, 82.30 and 74.40 g in uninoculated sets 
(Table 75). 
4.1.8. Effect of organic soil amendments with different plant parts 
of Taqetes minuta on the population of Tylenchorhvnchus 
brassicae and plant growth of cabbage and cauliflower in potst 
The results obtained in the case of J, minuta were similar 
to those of J. lucida. which have been described tarlier in 
4.1.7. 
pabbaqe cv. * Pride of India*t 
The final populations of J. brassicae in untreated plants 
and those treated with flowers, leaves and stem of J. minuta 
were 6130, 1950, 2440 and 3130 respectively (as against 5000 
of initial level) and the reproduction factor 1.23, 0.39, 0.49 
and 0.64 respectively. The corresponding figures for plant 
weight were 27.60, 73.30, 70.90 and 63.10 g in inoculated 
sets and 44.80, 93.30, 89.40 and 81.50 g in uninoculated sett 
(Table 76). 
Cauliflower cv. *Maqhi*i 
The final populations of T. brassicae in untreated plantt 
and those treated with flowers, leaves and stem of J. minuta 
were 6440, 2170, 2730 and 3450 respectively (as against 5000 
of initial level) and the reproduction factor 1.29, 0.43, 0.55 
and 0.69 respectively. The corresponding figures for plant 
weight were 33.40, 77.70, 67.33 tnd 61.20 g in inoculated tete 
2S6 
Table 76t Effect of organic soil amendments with different plant parts 
o^ Taqetes minuta on the population of Tvlenchorhynchus 
brassicae and plant growth of cabbage and cauliflower in pots. 
Plant Treatments 
Weight (g) Final 
Uninoculated I 
Shoot Root Total Shoot 
noculated " P^PV" ^^ PT 
Root Totirr ^^^^^" ^ 
Cabbage Untreated 37,00 7,80 44.80 21.60 6.00 27.60 6130 1.23 
Flower 74.40 18.90 93.30 56.00 17.30 73.30 1950 0.39 
Leaf 
Stem 
73.30 16.10 89.40 55.90 15.00 70.90 2440 0.49 









Cauli- Untreated 36.00 7.00 43.00 
flower 
28.00 5.40 33.40 6440 1.29 
Flower 71.20 17.00 88.20 59.30 18.40 77.70 2170 0.43 
Leaf 68.00 16,00 84,00 53,33 14,00 67.33 2730 0.55 









Each value is an average of three replicates. 
Initial inoculum level of Tvlenchorhynchus brassicae = 5000 nematodes 
per plant. 
R «= Reproduction factor, P^ = Final population, P^ *= Initial population. 
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and 43,00, 88.20, 84,00 and 77.00 g in uninoculated sets 
(Table 76), 
4.1.9. Effect of organic soil amendments with different plant parf 
of Taqetes tenuifolia on the population of TvlenchorhYnchut 
brassicae and plant growth of cabbage and cauliflower in potst 
The results obtained in the case of Tagetes tenuifolia 
were similar to those of Jaqetes lucida and Taqetes minuta. 
which have been described in 4*1»7 and 4.1.8. 
Cabbage cv« 'Pride of India*} 
The final populations of Tvlenchorhvnchus brassicae in 
untreated plants and those treated with flowers, leaves and 
stem of J. tenuifolia were 6130, 1210, 2160 and 2970 respect-
ively (as against 5000 of initial level) and the reproduction 
factor 1.23, 0.24, 0.43 and 0.59 respectively. The correspond-
ing figures for plant weight were 27.60, 79.50, 76.00 and 
69.30 g in inoculated sets and 44.80, 98.00, 96,20 and 86.40 g 
m uninoculated sets (Table 77). 
qaullflow^r cv. *Maqhl*t 
Th« final populations of Tvlenchorhvnchus brassicae in 
untreated plants and those treated with flowers, leaves and 
stem of J, tenuifolia were 6440, 1550, 2390 and 3120 respective-
ly (as against 5000 of initial kvel) and the reproduction 
factor 1«29, 0,31, 0.48 and 0.62 respectively. The correspond-
ing figures for plant weight were 33.40, 81.30, 69.73 and 
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Table 77s Effect of organic soil amendments with different plant parts 
of Taqetes tenuifolia on the population of Tvlenchorhynchus 
brassicae and plant growth of cabbage and cauliflower in pots. 
Plant Treatments 
Weight (g) 
Uninoculated Inoculated ifl+.io»* 




Cabba- Untreated 37.00 7.80 44.80 21.60 6.00 27.60 6130 1.23 
ge 
Flower 78,00 20.00 98.00 59.90 19.60 79.50 1210 0.54 
Leaf 76.90 19.30 96.20 58.00 18.00 76.00 2160 0.43 





Cauli- Untreated 36.00 7.00 43.00 
flower 
28.00 5.40 33.40 







Leaf 70.30 14.10 84,40 56.40 13.33 69.73 2390 0.48 









Each value is an average of three replicates. 
Initial inoculum level of Tvlenchorhynchus brassicae « 5000 nematodes 
per plant. 
R = Reproduction factor, P^ = Final population, P^^ = Initial population. 
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63.21 g in inoculated sets and 43.00, 91.21, 84.40 and 79.20 g 
in uninoculated sets (Table 77). 
4,1.10. pffect of organic soil amendments with different plant parts 
of Taqetes lucida on the population of nematodes infesting 
tomato and eggplant in potsi 
The population of all the plant parasitic nematodes 
around the roots of tomato and eggplant was reduced in the 
soil amended with different parts of Taqetes lucida. highest 
being in those treated with the fruits of j[. lucida followed 
by leaves and stem. There was also an increase in plant 
growth due to these treatments. 
Tomato cv. 'Pusa Rubv*i 
In naturally infested soil, the populations of Hoploi'aimus 
indieus per kg soil in untreated sets and those treated with 
flowers, leaves and stem of T* lucida were 400, 130, 280 and 
310 respectively as against 350 of initial level. For 
Hclicotvlenchus indicus, the respective figures were 350, 200, 
260 und 340 as against 410 of initial level; for Rotvlenchului 
reniformis 4290, 2430, 3130 and 3320 as against 3480 of 
initial level; for Tvlenchorhynchus brassicae ,1440, 860, 1130 
and 1060 as against 1250 of initial level; and for Tvlenchut 
filiformis 210, 40, 90 and 30 as against 140 of initial l«v*l. 
The total population of plant parasitic nematodes in the 
above treatments was 6690, 3660, 4890 and 5060 respectively 
2 70 
as against 5630 of initial level. The reproduction factor 
of all the nematodes in the above treatments was 1.19, 0.65, 
0.87 and 0.90 respectively. The corresponding figures for 
plant weight were 12.70, 31.40, 27.50 and 19.50 g in pian't* 
grown in naturally in naturally infested soil and 18.20, 
39.00, 32.50 and 28.50 q in plants grown in autocalved soil 
(Table 78). 
Eggplant cv« *Pusa Purple Lonq*t 
In naturally infested soil, the populations of Hoplolairom 
indicus per kg soil in untreated sets and those treated with 
flowers, leaves and stem of T. lucida were 350, 100, 250 and 
290 respectively as against 350 of initial level. For 
Helicotvlenchus indicus. the respective figures were 325, 170, 
240 and 380 as against 410 of initial level; for Rotvlenchulus 
reniformis 4120, 2220, 2830 and 2270 as against 3480 of initial 
level; for Tvlenchorhvnchut brassicae 1200, 840, 1020 and 1050 
as against 1250 of initial level; and for Tvlenchus filiformit 
140, 120, 80 and 100 as against 140 of initial level. The 
total population of plant parasitic nematodes in the above 
treatments was 6135, 3450, 4420 and 4090 respectively as 
against 5630 of initial level. The reproduction factor of 
all the nematodes in the above treatments was 1.09, 0.61, 0.79 
and 0.73 respectively. The corresponding figures for plant 
weight were 12.20, 35.70, 29.40 and 24.00 g in plants grown in 
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in plants grown in aatoclaved soil (Table 78). 
4.1.11. Effect of organic soil amendments with different plant parts 
of Taqetes minuta on the soil population of nematodes infest-
ing tomato and eggplant in potst 
The results obtained in the case of Taqetes minuta were 
similar to those of "^ aqetes lucida« which have been described 
in 4.1.10* 
Tomato cv. 'Pusa RubY*t 
In naturally infested soil, the populations of Hoplo-
laimus indicus per kg soil in untreated sets and those treated 
with flowers, leaves and stem of J. minuta were 400, 120, 240 
and 290 respectively as against 350 of initial level. For 
Helicotvlenchus indicus, the respective figures were 350, 170, 
300 and 320 as against 410 of initial level; for Rotvlenchulus 
reniformis 4290, 1900, 1720 and 2650 as against 3480 of initial 
levelI for Tvlenchorhvnchus brassicae 1440, 810, 920 and 800 
as against 1250 of initial level; and for Tvlenchus filiforait 
210, 70, 60 and 80 as against 140 of initial level. The 
total population of plant parasitic nematodes in the above 
treatments was 6690, 3070, 3240 and 4140 respectively as 
against 5630 of initial level. The reproduction factor of 
all the nematodes in the above treatments was 1.19, 0.55, 
0.58 and 0.74 respectively. The corresponding figures for 
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grown In naturally infested soil and 18.20, 43.CX), 35.00 and 
24.80 g in plants grown in autoclaved soil (Table 79). 
Eggplant cv. *Pysa Purple Long*I 
In naturally infested soil, the populations of Hoplo~ 
laimus indicus per kg soil in untreated sets and those treated 
with flowers, leaves and stem of J* minuta were 350, 90, 230 
and 260 respectively as against 350 of initial level. For 
Helicotvlenchus indicus. the respective figures were 325, 140, 
210 and 350 as against 410 of initial level; for Rotvlenchulus 
reniformis 4120, 1720, 1840 and 2460 as against 3480 of initial 
levelJ for Tvlenchorhynchus brassicae 1200, 860, 910 and 820 
as against 1250 of initial level; and for Tvlenchus filiformis 
140, 95, 70 and 70 as against 140 of initial level. The total 
population of plant parasitic nematodes in the above treatment* 
was 6135, 2905, 3260 and 3960 respectively as against 5630 of 
initial level. The reproduction factor of all the nematodes 
in the above treatments was 1.09, 0.52, 0.58 and 0.70 res-
pectively. The corresponding figures for plant weight were 
12.20, 41.60, 33.00 and 28.10 g in plants grown in naturally 
infested soil and 18.80, 48.10, 36.40 and 32.70 g in plants 
grown in autoclaved soil (Table 79). 
4.1.12, Effect of organic soil amendments with different plant parts 
of Tagetes tenuifolla on the soil population of nematodes 
infesting temato and eggplant in potst 
The results obtained in the case of Tagetes tenuifolia 
275 
were similar to those of Taqetes lucida and Taqetes minuta. 
which have been described in 4»liiO and 4.1ill# 
Tomato cv. *Pusa Rubv*i 
In naturally infested soil, the populations of Hoplolaimut 
indicus per kg soil in untreated sets and those treated with 
flowers, leaves and stem of J[, tenuifolia were 400, 100, 140 
and 260 respectively as against 350 of initial level. For 
Helicotylenchus indicus» the respective figures were 350, 90, 
150 and 130 as against 410 of initial level; for ftotvlenchulus 
reniformls 4290, 1425, 1500 and 2120 as against 3480 of 
initial level; for Tylenchorhynchus brassicae 1440, 440, 700 
and 810 as against 1250 of initial level; and for Tvlenchus 
filiformis 210, 40, 60 and 90 as against 140 of initial level. 
The total population of plant parasitic nematodes in the above 
treatments was 6690, 2095, 2550 and 3410 respectively as against 
5630 of initial level. The reproduction factor of all the 
nematodes in the above treatments was 1.19, 0.37, 0.45 and 
0.60 respectively. The corresponding figures for plant 
weight were 12.70, 40.40, 32.20 and 24.30 g in plants grown 
in naturally infested soil and 18.20, 48.80, 38.10 and 
24.60 g in plants grown in autoclaved soil (Table 80). 
Eggplant cv. *Pusa Purple Lonq*t 
In naturally infested soil, the populations of Hoplolaimus 
indicus per kg soil in untreated sets and those treated with 
: 276 
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flowers, leaves and stem of J» tenulfolla were 350, 110, 130 
and 240 respectively as against 350 of initial level. For 
Helicotvlenchus indicus, the respective figures were 325, 180, 
120 and 100 as against 410 of initial level; for Rotvlenchulus 
reniformis 4120, 1440, 1470 and 1950 as against 3480 of 
initial level; for Tvlenchorhvnchus brassicae 1200, 700, 750 
and 930 as against 1250 of initial level; and for Tvlenchus 
flliforrois 140, 0, 90 and 110 as against 140 of initial level. 
The total population of plant parasitic nematodes in the above 
treatments was 6135, 2430, 2560 and 3330 respectively as 
against 5630 of initial level. The reproduction factor of 
all the nematodes in the above treatments was 1.09, 0.43, 0.45 
and 0.59 respectively. The corresponding figures for plant 
weight were 12.20, 43.40, 31.70 and 28.30 g in plants grown 
in naturally infested soil and 18.80, 49.20, 44.50 and 34.30 g 
in plants grown in autoclaved soil (Table 80). 
4.2. Effect of water extracts of marigolds (Taqetes spp.) on the 
mortality and hatching of plant parasitic nematodes! 
4.2,1, Effect of water extracts of different parts of Taqetes lucida 
on the mortality of plant parasitic nematodes in vitrei 
A perusal of results given in tables 8 1 - 8 6 clearly 
indicate that water extracts of different parts of T. lucida 
were highly deleterious to different nematodes, viz., 
Meloldoqynt incognita. Rotvlenchulus reniformis. Tvleneherhynchut 
278 
brasslcae. Hoplolalmus Indlcus. Helicotylenchus Indlcus and 
Tvlenchus flliformls, There was a linear relationship between 
the mortality of nematodes and the concentration of the ex-
tracts. The mortality of the test nematodes increased with 
an increase in the concentration of the extracts and the ex-
posure period (Tables 81 - 86, Fig. 46 - 51). 
Meloidoqyne incoqnitai 
The S concentration of flower extract was found most toxic 
where 89.2Cy. juveniles of the root-knot nematode were killed 
within 12 hrs of exposure, followed by the extract of leaf 
(67.70X). Whereas in S concentration of seed and root extracts 
the mortality was less than SCCXDj-i during the same exposure. 
S/2 concentration of flower extract and S concentration of seed 
and leaf extracts brought about 100»00j< juvenile mortality 
after 48 hrs. The mortality in S/2 concentration of leaf, 
seed and root was 75»6Q?i, 65.0Q^ and 61.005^ respectively after 
48 hrs of exposure. In S/lO concentration the mortality was 
highest in the extract of flower (70.CXD/.) followed by leaf 
(55.8Cy.)f seed (51.50/.) and root (31.5Q?4) after 48 hrs of 
exposure. In the lowest concentration, more than 50.OQ^ 
mortality was observed only in the flower extract after 24 hrs 
of exposure (Table 81, Fig. 46). 
fiotvlenchulus reniformls» 
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Upper line &• = 48hrs., Middleline & t^ = 24hrs., 
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o tf) t/) </) (/) 
Seed 
^ 2 2 N 
> »^  ^ "». 
Q </) to (/) tO 
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Dif ferent concentration of extracts of plant parts of 
Tagetes lucida 
Fig. 46: Regression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of Tagetes .lucida and per cent mortality of 
Meloidoqyne incognita larvae in vitro. 
2SI 
S concentration of seed extract as 65«1Q^ nematodes were 
killed in S concentration after 12 hrs« It was 53.40^, 
40.OG^ and 25,30f< respectively in the same concentration of 
flower, leaf and root extracts after 12 hrs of exposure. All 
the nematodes were killed in S concentration of leaf, flower 
and soed extracts after 48 hrs of exposure, whereas in S con-
centration of root extracts the mortality was only 36.3Q?<. 
In S/2 concentration the mortality was noted highest in seed 
extract (74,5Q^) followed by leaf and flower (70.0C^) and 
root extracts (25,3Q^) after 48 hrs of exposure. In S/10 
concentration the mortality ranged between 20.CX) — 55.8Q^ 
after 48 hrs of exposure. The lowest concentration (S/100) of 
all the extracts was not much toxic (Table 82, Fig. 47). 
Tvlenchorhvnchus brassicaet 
Highest mortality of the stunt nematode was observed in 
S concentration of seed extract, as 70»0Qj< nematodes were 
killed within 12 hrs. It was 60.2Q><, 60,00/. and 35.60/. res-
pectively in leaf, flower and root extracts. All the nematodes 
were killed in S/2 concentration of flower extract and S 
concentration of leaf and seed extracts after 48 hrs of 
exposure. In S/10 concentration the mortality was highest in 
the extract of flower (66.67/.) followed by leaf (60,50/.), seed 
(56,30/.) and root (29.3C/.) after 48 hrs of exposure. The 
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Upper line & • - 48 hrs., Middle line &»*-24hrs., 
Lower line &o r i2hrs . 
Y ; 4 9 . 5 8 • 2 4 . 5 S ( x - 2 . 0 0 ) - 4 8 h r S 
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lOOr 
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Y = 3 4 . 0 4 + 2 0 . 6 7 ( x - 2 . 0 0 ) - 2 4 h r S 
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(/? </) 
Different concentrationsof extracts of plant parts of 
Tagetes lucida 
Fig. 47; Hegression lines showing linear relationships between 
different concentrations of water extracts of plant 
ports of Tagetes lucida and per cent mortality of 
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Upper line & • = 48 hrs., Middle line &^ -24h rs 
Lowerline &o r i2hrs. 
Y : 57.86 + ^4. 88(><-2 .00) -4«hrs 
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? ~ :: 
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Root Seed 
Dif ferent concentrations of extractsof plant partsof 
Tagetes lucida 
Pig. Regression lines showing linear relationships between 
different'concentrations of water extracts of plant 
parts of Taqetos lacida and per cent mortality of 
Tylonchorhynchus brassicae in vitro. 
2S6 
Hoplolalmus indlcust 
Highest mortality of the lance nematode was observed in 
S concentration of flower extract, as 80»0Qj< nematodes were 
killed in S concentration after 12 hrs« It was 75,50^, 
70.00^ and 25»505< respectively in seed, leaf and root extracts, 
Hundred per cent nematode mortality was achieved in S con-
centration of leaf, flower and seed extracts after 48 hrs of 
exposure, whereas in the root extracts it was only 66.67;^. In 
S/2 concentration the mortality was noted highest in flower 
extract (90.0Q?<) followed by seed (80.00/.), leaf (75•00/.) and 
root extracts (53.50}^ ) after 48 hrs of exposure. The morta-
lity ranged between 30.10 — 70.50/ in S/10 concentration 
and between 15.00 — 60.00/ in S/100 concentration of 
different extracts after 48 hrs of exposure. In the lowest 
concentration (S/lOO) more than 50.OQ/ nematodes were killed 
in the extracts of seed (60.00/) and flower (55.55/) after 
48 hrs of exposure (Table 84, Fig. 49). 
Helicotvlenchus jndicusi 
Highest mortality of the spiral nematode was observed in 
S concentration of seed extract (80.00/) followed by flower 
(76.00/), leaf (70.OQ/) and root extracts (50.3C^) after 
12 hrs of exposure. Hundred per cent nematode mortality was 
noted in S/2 concentration of flower extract and S concentra-
tion of leaf extract after 48 hrs and S concentration of seed 
extract after 24 hrs. In S/10 concentration the highest 
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Upper line &• - 48 Inrs.,Middle line &»« = 2Ajirs., 
Lowerline &o mZhrs. 
Y=5 3. 2 0 *2 3.9B(x-S.OO)-**hrs 
Y=4 3. I 3 +1 9. 3 t ( x - 2 ' 0 0 ) - 2 4(irS 
Y:34,5S I s .»s (x -2 ,00 ) - I 2hrs 
100 
9 : 6 2 . I O * 2 2 . 0 0 ( K - 2 .00) - •8hrs 
Y : 4 8 . 2 0 * 2 0 , 7 0 ( i < - 2.00)-24hrs 
V z 3 l . l 4 * l * . 6 t < « - 2 .00 ) - t2hf4 
lOOr / • 
m u) (/) m 
Seed 
Y ; 4 2 . 4 4 * 2 J . 4 4 ( K - 2 -00) - 4 | h r i 
7 ; 46 . 4 0 * 2 3.40('<- 2 .00) - 24(iri 
Yr 3 2 . 0 0 • 2 0 . 0 0 ( x - 2 O 0 ) - • 2hrf 
I r 
Flower 
7 = 3 1 . 1 5 • l9 . l6(K-2.00)-48hrS 
7 : 2 6.41 *• IS.60<x-2.00)-24hrS 
9 - 0 7 . 3 6 •04 .2 3<«-a.OO-I2hrt 
2 2 N 
? ^ «^  -. 
Q (/) Cp trt 1/) 
Root 
Dif ferent concentrations of extracts of plant parts of 
Tagetes lucida 
Fin . 49: ivc^nrcGsicn l i n e s showing l i n e a r r e l a t i o n s h i p s between 
d i f f e r e n t c o n c e n t r a t i o n s of v;ater e x t r a c t s of p l a n t 
[)<irts of Faqetes l uc ida and per cen t m o r t a l i t y of 
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Upper line & • - 4 8 hrs., Middle line «iH-24hrs., 
Lower line &ozl2hrs. 
Y : S 3 . 6 O + 2 4 . l 7 ( x - 2 - O 0 ) - * 8 h r $ 
Y=4S. 4 2 • 2 l . 0 4 ( x - 2 . 0 0 ) - 2 4 h r S 
Y = J 4 . « 6 +1 7.8 5 ( x - 2 . 0 0 ) - l 2 h r S 
lOOr , • 
9 : » 7 . j 6 * 2 i . 4 5 ( x - 2 . 0 0 ) - 4 i h r $ 
Y = 5 9. I 6 * 2 2 . » 7 ( > « - 2 . 0 0 ) - 24hrS 
Y = 4 8 . 0 8 * l 7 . 7 2 (X-2 0 0 ) - U h r i 
-*9A 
Yr 6 2 . 0 0 + 2 4 . 0 0 ( x - 2 .00 ) - ' «8h r 'S 
Y= S S. 3 0 »2 3 . » 9 ( x - 2 . 0 0 ) - 2 4 h r S 
^?=* 5. 2 0 +2 l . 2 5 ( x - 2 . 0 0 ) - l 2 h r S 
lOOr /,o» 
' 0 
1 — I 1 1 
Flower 
Y : 4 2 . 9 4 * 2 0 . l 7 ( > < - 2 . 0 0 ) - 4 » h r i 
Y=3 2. I 8 * I 5 . 7 S ( > < - 2 . 0 0 ) - 2 8hrS 




(/) to </) (/) 
Root 
Di f ferent concentrations of extractsof plant parts of 
Tagetes lucida 
iriQ. bO: . ioqreosion l i n e s showing l i n e a r r e l a t i o n s h i p s between 
t i i f f c r o n t r o n c e n t r n t i o n s of water e x t r a c t s of p l a n t 
parf". of faqc tos l u c i d a and per cen t m o r t a l i t y of 
He l lco ty !onchns i n d i c u s in v i t r o . 
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upper line &• = 48 hrs., Middle line &*r24hrs. 
Lowerline &o ri2hrs. 
Y = s s . e « + i 6 6 « ( ' » - 2 . 0 0 ) - 4 e h r i 
Y = S6 . J 6 * 2 | . 7 I { X - J . O 0 ) - i ' » h r « 
? = * « . 8 6 + 18- j O ( " ' - 2 . 0 0 ) - H h r $ 
V = S e . 6 6 * 2 3.8 0 { x - i . O O ) - 4 e l l r s 
V = * 8 . « S * 2 I . 5 S ( « - 2 0 0 ) - i 4 h r S 







1 A , K p-
/ ^ 
Xr ° 
I — 1 — 1 
Leaf 
Z \^^ 
Vr 5 3.36 • .23.1 8 ( x - 2 . 0 0 ) - 4 8 h r S 
V = 4 4 . 0 0 + i 0 . 5 0 ( x - 2 . 0 0 ) - 2 4hrS 
Y : 3 4 . 6 8 + I 9 . s ' 4 ( ) ( - 2 . o o ) - i i h r s 
Flower 
Y=53.5« • 2 i . 7 0 ( K - 2 . 0 0 ) - 4 8 h r S 
Y = l ? . 7 0 * 2 l . 6 4 ( > < - 2 . 0 0 ) - J 4 h r » 
Y = 2 5 . 6 0 * l 3 . 9 0 ( x - 2 . 0 0 ) - I 2^^S 
o 
£ 











, £ 2 (vi 
> "^ V. «>» 
O «/J tn «/) I/) 
Root 
Different concentrations of extracts of plant parts of 
Tagetes lucida 
Fig. 51: Kegression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of Tagetes lucida and per cent mortality of 
Tylenchus filiformis in vitro. 
290 
mortality was observed in flower extract (70.80j<) followed 
by seed (70.00/.)? leaf (55.3Q><) and root extracts (53,50/.) 
after 48 hrs of exposure. In the lowest concentration 
(S/100) the mortality was noted more than 50.0Qj< in the ex-
tracts of flower (50.3Q/.) after 24 hrs and seed (50.00j<) after 
48 hrs of exposure (Table 85, Fig. 50), 
Tvlenchus filiformisi 
Highest mortality of Tvlenchus filiformis was observed in 
S concentration of leaf extract (80.00^) followed by seed 
(74.40/.), flower (70.00/) and root extracts (59^ 0Q/.) after 
12 hrs of exposure. All the nematodes were killed in S con-
centration of leaf, flower and seed extracts after 48 hrs of 
exposure, whereas in the root extract the mortality was 
93.40/ after 48 hrs of exposure. In S/2 concentration highest 
mortality was noted in the extract of leaf (91.5Q/) followed 
by 80*50/ in flower, 77.80/ in root and 71.80/ in seed ex-
tracts. In S/10 concentration the mortality ranged between 
55.(X) •— 70.30/ after 48 hrs of exposure. In the lowest 
concentration (S/100) the mortality was less than 50.00/ in 
the different extracts even after 48 hrs of exposure 
(Table 86, Fig. 51). 
4.2.2, Effect of water extracts of different parts of Tagetes minuta 
on the mortality of plant parasitic nematodes in vitrei 
Results obtained in the case of T. minuta were similar to 
29^ 
those of J. lucida which have been described in 4»2.1, 
Meloidogyne incoqnital 
In the case of the root-knot nematode the flower extract 
was found most toxic where 85#00^ juveniles were killed in 
S concentration within 12 hrs of exposure followed by the 
extract of leaf (65«0Q^), S concentration of flowert leaf and 
seed extracts brought about 100.OC^ juvenile mortality after 
48 hrs* The mortality in S/2 concentration of extracts of 
flower, root, seed and leaf was 96.66j<, 71.205<, 66,66yi and 
65.30;^ respectively after 48 hrs of exposure period. In S/10 
concentration the mortality was highest in flower extract 
(77.77><) followed by seed (52,1Q?<), leaf (50,40!^ ) and root 
extracts (33,33^ )^ after 48 hrs of exposure* In the lowest 
concentration, more than 50,00^ mortality was observed only 
in flower extracts after 24 hrs of exposure (Table 87, Fig. 52). 
Rotvlenchulus reniformist 
Highest mortality of the reniform nematode during the 
initial exposure of 12 hrs was observed in S concentration of 
seed extract, as 70,00>i nematodes were killed. It was 58.7Q^, 
44,44?i and 26.66>< respectively in the same concentration of 
flower, leaf and root extracts after 12 hrs of exposure. 
Hundred per cent killing of nematodes was observed in S con-
centration of flower, seed and leaf extracts after 48 hrs of 
exposure. In S/2 concentration the highest mortality was 
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Upper line &• = 48hrs., Middle Une&»f=24hrs., 
Lower line&o -12hrs. 
Y = 5 2 . 2 4 * 2 i . » e ( x - j . o o ) - * « hrs 
7=43 .94 • 2 I . J 7 ( ' < - 2 . 0 0 ) - a 4 h r S 
? = J 2 . I 0 » l « . 4 5 ( ' < - 2 . 0 0 ) - (2 hrs 
Y : 4 8 .01 • 2 4, S 2 ( x - 2 . 0 0 ) - 4 8 hrS 
Y : 37 .50 • ' 8 . 5 8 ^"-2.00^-2* hrS 
•Pz rs . io^ io .s j (><-2.00)-i2 hr i 
lOOr 
Q if) </) (f> (f) 
Seed 
Y : 6 7 , 5 8 * 2 3 . 3 I { x - 2 . 0 0 ) - 4 8 tirS 
Y = S 9 . 9 2 * 2 I . 0 0 ( x - 2 . 0 0 ) - 2 4 h r s 
v:43.60» r8.70 (x -2 .00) - '2 hrs 
-[ r 
Flower 
Y = 4 I . J 4 * 2 2 . e 2 ( x - a . 0 0 ) - 4 » h r S 
Y : ( 8 . 2 3 • rs. 55 ( x - 2 . 0 0 ) - 2 4 h r s 
Y = I I . I 7 • 0 7 . 7 0 ( " - 2 , 0 0 ) - I 2 hrs 
o 
^ o 2 oj 
O 07 CO (/) (/) 
Root 
Different concentrations of extracts of plant parts of 
Tagetes minuta 
l-ig. 5.-: Hogrossion linos showing linear relationships betvveen 
aiffcrent concentrations of water extracts of plant 
parts of Tagetes minuta and per cent mortality of 
h^£l°J:lt£SlI12. incognita larvae in vitro. 
: 297 
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Upper line &• = 48 hrs.,Middle line &M::24hrs., 
Lower line &o =12hrs. 
lOOr 
V = 5 5. 54*29.67 ( x - 2 . 0 0 ) - 4 B h r s 
YZ 38.OO* IB.99 I*-2.00)-24 hci 
Y= l $ . 0 6 * l 0 . 8 « ( x - 2 . 0 0 ) - < 2 hrs 
Vr 5 0 . 6 4 * j 4 . » 0 ( » - J . O O ) - * » h r s 
Y : 1 « . 0 5 * l 9 . 5 0 ( > < - I . O O ) - 2 4 h r t 
Y : 3 I . j 4 * H . i a ( " - a o O - i a h r s 
l O O r 
o 
Q en c/) CO en 
Seed 
Y r 5 0 . 3 0 + 2 4 , V I ( x - 2 . 0 0 ) - 4 i hrs 
V r 4 2 0 8 * 2 2 7 9 ( x - 2 . 0 0 ) - 2 4 hrs 
YZ22 .98 •14.86 ( x - 2 . 0 0 ) - l 2 hrs 
/ * 
Flower 
Y ; 2 l . l O * l O . J 7 ( x - 2 . 0 0 ) - 4 8 h r S 
^: ( 6 . 0 6 * 0 « . 0 8 { x - 2 - 0 0 ) - 2 4 h r s 
Y= 11.OS • 0 7 . O i l " - 2 . 0 0 ) - ! 2 hrs 
o 
^ 9 o csj 
o en c/) (/) (/) 
Root 
Different concentrations of extracts of plant partsof 
Tagetes minuta 
Fig. 53: Heqression linos showing linear relationships between 
different concentrations of water extracts of plant 
parts of Tagetes minuta and per cent mortality of 
Hotylenchulus reniformis in vitro. 
299 
73.33>< in flower and 35.20f< in root extracts after 48 hrs of 
exposure. In S/lO concentration the mortality ranged between 
21.10 — 62.3C^i. The lowest concentration (S/100) was not 
much toxic to the nematode (Table 88, Fig. 53). 
Tvlenchorhvnchus brassicaet 
Highest mortality of the stunt nematode within 12 hrs 
was observed in S concentration of seed extract, where 90.0Qj^ 
nematodes were killed. It was 59.0Q><, 55.5^ and 33.30?< res-
pectively in S concentration of leaf, flower and root extract* 
during same exposure• All the nematodes were killed in S/2 
concentration of seed extracts and S concentrations of flower 
and leaf extracts after 48 hrs. In S concentration of seed 
this mortality level was also achieved within 24 hrs. In 
S/10 concentration the mortality level was highest in the 
extract of leaf (63.3Q^) followed by seed (59.2Qj<), flower 
(54.2Q^ i) and root (30.00^) after 48 hrs of exposure. The 
lowest concentration (S/lOO) was not much toxic (Table 89, 
Fig. 54). 
Hoplolaimus indicust 
Highest mortality of the lance nematode during the initial 
exposure of 12 hrs was observed in S concentration of flower 
extract, as 75.5Q>< nematodes were killed. It was 70.0C^, 
65.CX)>4 and 23.3Cy. respectively in seed, leaf and root extracts 
during similar conditions. All the nematodes were killed in 
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Upper line &• = 48hrs.,Middle line &^=:Z4hrs., 
Lower line &o =12hrs. 
J 
100 
Y = S 8 . 9 0 + 49. 7 6 ( x - 2 . 0 0 ) - 4 8 h r s 
Y z 4 2 . « e • i 6 . 4 S ( ' ' - 2 . o o ) - J 4 h r s 
Y = 3 7 . 4 0 + 14, 79 ( K - 2 . 0 0 ) - 1 2 / 1 rs 
Leaf 
Y : « I . 3 2 * 2 S . 2 « ( i ' - 2 . 0 0 ) - 4 g h r s 
Y = 49. 7 0 + 2 7. IS ( x - 2 . 0 0 ) - 2 4 h r s 
Y = 4 4 . I O t 2 5 . 5 5 ( x - 2 . 0 0 ) - l 2 h r s 
lOOr •/ /•»• 
Y r S 3 . 6 2 - f 26 .77 ( ' < - 2 . 0 0 ) - 4 « h r s 
fzif32.0l + l 5 . 9 0 ( x - 2 . O O J - 2 4 h r s 
Y = 2 3 . 2 I •13.94 ( x - 2 . 0 0 ) - l 2hrs 
Flower 
Y = 3 I . I 8 • ! J . 5 8 ( x - 2 . 0 0 ) - 4 « h r S 
7 = 2 2 . 8 4 + 1 0 . 9 3 ( • < - 2 . 0 0 ) - 2 4 h r S 
Y = l « 0 4 + 0 8 . 8 6 ( ' < - 2 . 0 0 ) - i 2 h r s 
^ 9 o oj 
Q (f) if) (/) (f) 
Root 
Different concentration of extracts of plant parts of 
Tagetes minuta ^ 
Fig. 54: Regression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of Tagetes minuta and per cent mortality of 
Tylechorhynchus brassicae in vitro. 
30-
48 hrs of exposure. Whereas in the root extract it was only 
65.00^. In S/10 concentration the mortality was noted highest 
in seed extract (70,(X)j<) followed by flower (65.00^<), leaf 
(50.00^) and root extracts (30.OC^) after 48 hrs of exposure. 
In the lowest concentrationtmore than 50.OQ^ nematodes were 
killed in the extracts of seed (55.55j<) and flower (SO.OOf^ ) 
after 48 hrs of exposure (Table 90, Fig. 55)o 
Helicotylenchus indicus^ 
Highest mortality of the spiral nematode within 12 hrs was 
observed in S concentration of seed extract (90.2Qji) followed 
by flower (75.5Q><), leaf (69.00j<) and root extracts (50.00^). 
Hundred per cent nematode kill was achieved in S concentra-
tion of flower and seed extracts after 24 hrs, leaf extract 
after 48 hrs of exposure. In S/2 concentration the mortality 
was noted highest in flower extract (92D3Q5<) followed by seed 
(85.5Q?i), leaf (80.00?<) and root (62.4Q>i) after 48 hrs of 
exposure. The mortality ranged between 50.10 -*- 71.4Qj< in 
S/10 concentration and 22.22 — 58.00^ in S/100 concentra-
tion after 48 hrs of exposure. In the lowest concentration, 
more than 50.0Q?i mortality of the nematode was observed only 
in the flower extract after 48 hrs of exposure (Table 91, 
Fig. 56). 
Tvlenchus filiformist 
Highest mortality of Tvlenchus filiformis within 12 hrs 














































OJ CN CN 
I I I 
X X X 
O O^  CO 
CO CD r~ 
• ^ CO n 
+ + + 
8 n ^o CM r--
r o v o 
CM 1^ 
CN CM CVJ 
I I I 
X X X 
o O in 
t^ 00 O 
00 CM •«• 
-HCN CN 
+ + + 
00 m o 
O l T ) -H 
O. CM <M 
I I I 
X X X 
C N O t^ 
- . o r-
CD C^ CM 
+ + + 
>o o r-
r~ -< r-
00 n o 
O i T ) ^ 
o o t ~ 
r—ir~ 
O O O 
O O U 
CM CM Oi 
I I I 
X X X 
- O O Q 
-o -lin 
i n CM N O 
+ + + 
-O OJ O 
•o no 
—i wA ^ 
m 'J- i n 
II II II 
> >- >-
•<>• " I CM 
- - i n 1 -
O O O 
CM •^ »0 
II II II 
> • > > • 
•V r ~ o 
- f O O 
CO - ( i n 
o < ^ ^ 
CM V vO 
II II II 
>- >- >• 
00 O CM 
'J- O^CM 
O O - i 
1 
^0 CO CM 
II II II 
>->->-
-O OOQ 
sO CO O 
?9? 
g o o O O Q O O Q Q Q O 
5 o o OOO OOO " . o o 
O O O O O O O O O (JOC3 
O CO 00 
CM n o 
• • • >OCMt^ 
- ICMCM 
CNCOO 
m r - o 
• • • O - l O ^ 
•HCM ro 
•^ ocf 
'O i n C7^  
-H •» CO 
- 1 CMO 
O oj O 
O C M i n 
•H -< i n 
PH ' H 
CM V CO 
<u 
CM Tr 0 0 
• H C M •<r 
OM •<r 0 0 
^ CM •<t 
•o 
g -oQ QQQ OQin O O Q 
o^ in O O O cooin O O O 
O >o in o c^  in ooinin o o i n 
(NCMfo -H,n cMin -H-H 
»0 CM O 
vO O O 
vo n CM 
C M n 
8 
• - - - . - . . 
^ ^ - i t > \ m c^ t —I 
f O T f i n CM'9-vO CMiJ-iO 
Ho^Q^ ©"oQ^ Q^Q^^ Q^ O^ Q^  
ocMO o i n o O O O o-HO 
• • • • • • • • • • • • 
QC^Q i n i n i n O Q O O - H O 
ft n in H Tf vo CMinr- CM fo 
Q C M •» 
® - ^ i n 
• t • 
i n o i n 
• * o t ^ 
881:? 
• • • O i n n
9 ^0 r-
O C N c n 
i o n 
• • * OOO 
vO t^ c^ 
^ . ^ - ^ ^ ^ w - ' 
o n O 
i n i n o 
vOt^ O 
"» ^ i n 
C O O - H 
• • • r- f- > 
t o o o 
O O Q 
• • • i n o i n
•<f O C> 
s g ' V O 
O - H C M 
• • • 




• • • i n 00 o 
r- OOO 
O O O i O 
00 r- i n 
• • * r - c T < r 
• V . O C 0 
O Q C O 
O O n 
• • • QOn 
i n r- 03 
Q O n 
o n n 
• • • •o n i - -
M3 OOO 
^ 
'^-^".»^^_^ O O Q 
O i n O 
• • • O i n g
i^ t>- O 
CMCMO 
n K lit 
• • « CN i n 00 
-H n •«• 
888 
• • • O O O 
-< TT i n 
COCM Q 
< ^ l n o 
• • • 1 ^ 1 - v n 
- l ^ t v O 
,^^ .^—'^ —' O O Q 
D i n o 
CO i n i n 
CM •<r 'O 















































































































Upper line &• =48hrs., Middle line &^=24hrs., 
Lower line &o -12hrs. 
Y Z S I . 7 6 * 2 3 T S f x - J 0 0 ) - 4 i l > f S 
Y : 4 I . J 3 * I 8 89 ( > ' - 2 . 0 0 ) - 2 « l ) r S 
Yz i i.OO*i4.eO(>' -i.ooi -iihrs 
TOO 
Y : 6 l , 7 7 + 2 2 . 7 7 ( x - 2 , 0 0 ) - ' * e h r S 
V : 4 4 . i o * i 9 . « 0 ( x - 2 0 0 ) - 2 4 h r s 
Y= 29,76 •18 . I 2 ( > < - 2 . 0 0 ) - l 2 hrs 
lOOr ' • 
Y:63 . (0 *24 .05 fx -2 .00 ) -4»hr$ 
7:44.51 + 2 2.80 ( i<-2.00)-J4hr J 
Yz2V.0i*iays lK~i.oO)-l2hri 
Flower 
V : 3 2 . 0 0 * l « S O ( x - 2 0 0 ) - 4 8 h r i 
Y = 2 3. 32 + 1 2 . 1 0 { x - 2 . 0 0 ) - 2 4 h r S 
Y r O « . 6 6 + 0 5 . 6 6 ( K - 2 . 0 0 ) - I 2hr8 
o 
^ O O cvj 
O </) C?) CO (/) 
Root 
Different concentrations of extracts of plant parts of 
Tagetes minuta 
Fig. 55; Regression lines showing linear relationships between 
i^^ l°''^ '?^ '^'°''''®'^ ^^ ^^ °^"^  °^ ^ ^^er extracts of plant 
part, ot ..lagotes minuta and per cent mortality of 
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Upper line & • = 48 hrs., Middle line &»=:24hrs., 




















Y =52 ,6 8 • 2 4.6 6 ( x - 2 . 0 0 ) - 4 8hrs 
Y z 4 3 . 2 0 + 2 0 .91 ( K - 2 . 0 0 ) - 2 * h r s 
V =34 .04*17 . • • 2 ( x - 2 . 0 0 ) - l 2 hrS 
100 
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7 = 53 ,72+24 .99 ( x - 2 0 0 ) - 2 4 hrs 
Y = 4 7 . 4 8 * 2 2 . « « ( > ' - 2 . 0 0 ) - l 2 h r S 
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/• 
y * 
1—in,»- Y , , 1 
^ 2 2 cvj 
^ *^ -^ "^ 
Q CO C/) CO t/) 
Root 
Different concentrations of extracts of plant parts of 
Tagetes minuta 
Fig. 56: [legrcssion lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of Tagetes minuta and per cent mortality of 
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Upper line &# =48 hrs., Middle line &^=:24hrs. 
















Y = 5 3 . 4 0 * J 5 . 4 2 ( x - 2 . 0 0 ) - 4 « h r S 
7 = 49. 2a +26.13 ( '< -2 .00) -24 l>rS 
:2».»7 • 17.04 ( x - 2 . 0 0 )- i 2 hrs 
Y : 5 3 . 9 4 * 2 4 . 3 0 ( x - a . O O ) - 4 8 h r s 
Y = 4 7 , 0 » * 2 I . 7 8 ( x - 2 . 0 0 l - 2 4 h r s 
Y=35.4d* (9.1 3 ( > < - 2 . 0 0 ) - l 2 hrs 
100 
5: 
O (/) CO to C/) 
Seed 
V = 6 6 . 0 2 * 2 2 . 6 4 ( x - 2 0 0 - 4 8 hrs 
Y = 5 I . 9 0 » 2 3 . S $ ( x - 2 . 0 0 ) - 2 4 h r S 
Y = ) S . 4 4 * I « . 8 8 ( ' < - 2 . 0 0 ) - l 2 h r s 
T 1 1 
Flower 
Y = 5 J . 9 O » 2 2 . 7 4 { x - 2 . O O ) - 4 0 h r s 
Y = 4« .8 I • 2 3 . 2 9 ( « - 2 . 0 0 ) - 2 4 h p S 
Y= 26.54 • l 4 . 0 S ( x - 2 . 0 0 ) - l 2 h r $ 
o _ 
^ 2 2 <M . 
^ *». ">^  - ^ 
O (/) CO (/) C/) 
Root 
Different concentrations of extracts of plant parts of 
Tagetes minuta 
tiq. 57: xiegrossion lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of Tagetes minuta and per cent mortality of 
Tylenchus filiformis in vitro. 
309 
followed by leaf (73,33;<), flower (66.66^ i) and root extracts 
(60.0054), All the nematodes were killed in S concentration 
of flower and leaf extracts after 24 hrs of exposure and 
seed extract after 48 hrs. The range of nematode mortality 
during 48 hrs of exposure was 76,40 —• 9l»60/» in S/2, 
60»00 •— 73.33^ in S/10 and 25.80 — 65.2Q^ in S/100 concen-
tration of different extracts. In the lowest concentration 
(S/100) more than 50,00?^ nematode mortality was achieved only 
in the flower extract after an exposure of 48 hrs (Table 92, 
Fig. 57). 
4.2*3. Effect of water extracts of different parts of Taqetes 
tenuifolia on the mortality of plant parasitic nematodes 
in vitioi 
Results obtained in the case of Taqetes tenuifolia were 
similar to those of j[, lucida and J. minuta which have been 
described in 4.2.1 and 4.2.2. 
Meloidoqvne incoqnita: 
The S concentration of flower extract was found ffiuch 
toxic during the initial exposure of 12 hrs where 90.00^ 
Juveniles were killed followed by the extract of leaf (70.0Qj<) 
whereas the seed and root extracts could not cause much morta-
lity level during same exposure. 
Hundred per cent juveniles were killed in S/2 concentra-
tion of flower extract and S concentration of seed and leaf 
3i0 
extracts after 48 hrs of exposure. The mortality in S/2 
concentration of leaf* seed and root extracts was 78.O0><, 
69.00?^ and 55.0Q?i respectively after 48 hrs of exposure. In 
S/10 concentration the mortality was highest in the extract 
of flower (85.60/.) followed by leaf (50.9Q^), seed (50.0Q^) 
and root (SO.CXDf^ ), In the lowest concentration (S/100)» 
SO.OQ^ mortality was observed only in the flower extract 
after 48 hrs of exposure (Table 93, Fig. 58). 
Rotylenchulus reniformist 
Highest mortality of the reniform nematode was observed 
in S concentration of seed extracts as 60.OQ^ nematodes were 
killed in S concentration after 12 hrs of exposure. It was 
55.50^, 42.505^  and 30.0Qj^ respectively in the same concentra-
tion of flower, leaf and root extracts. All the nematodes 
were killed in S/2 concentration of flower extract and S 
concentration of seed and leaf extracts after 48 hrs of ex-
posure. In S/10 concentration the mortality was noted highest 
in seed extract (63.33)^ ) followed by 60.00^ in flower, 55,O05< 
in leaf and 21,6Q^ in root extracts after 48 hrs of exposure 
(Table 94, Fig. 59). 
Tvlenchorhvnchus brassicaet 
Highest mortality of the stunt nematode was observed in 
S concentration of seed extract, as 71.3Q>i nematodes were 
killed within 12 hrs. It was 66.66>i, 55.OQ?^  and 36.66j< res«-
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Upper line &• ~48lirs., Middle line &•(-24hrs., 
Lower line &o -IZhrs. 
Y = 53 7 8 * 2 i , 8 0 ( > c - 2 . 0 0 ) - 4 8 h r s 
? : 4 9 . l 2 + 2 2 . ? 4 ( x _ 2 . 0 0 ) - 2*hri 
'?=34 I 0 * I 7 . 5 0 t « - 2 . 0 0 ) - l 2f i r» 
: 4 8 . 5 0 * 2 4 5 5 t « - 2 . 0 0 ) - 4 8 h r S 
: 3 0 1 0 + 1 6 . » 0 l > i - 2 . 0 0 ) - 2 4 h r s 
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Seed 
¥ = 67.12 • 2 S . O O t x - 2 . 0 0 ) - 4 8 h r S 
V = 6 0 . 8 0 * 2 4 . S O ( K - 2 . 0 0 ) - 2 4 h r $ 
Y : 4 « . 8 4 * 2 1 7 0 < " - J O O J - 1 2hrs 
1 1 r 
Flower 
Y = 3 6 0 0 * 2 O . O 0 ( i t - 2 O O ) - 4 8 h r S 
7 = 2 3 . 6 6 • 1 4 . 3 3 ( x - 2 . 0 0 ) - 2 4 h r S 
y = l 3 . 0 0 • 0 7 . 9 O ( x - 2 . 0 0 > - l 2 h ' " S 
O 
^ 9 2 cvj 
o cB c}5 c?) to 
Root 
Different concentration of extracts of plant parts of 
Tagetes tenuifolia 
bi'j. '.)b; Rooression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of faqetes tonuifolia and per cent mortality of 




























































O O O O 88 888 888 
CN CM CN 
I I I 
X X X 
CN If) If) 
r- •>»• ^ 
CNCN CM 
I I I 
X X X 
CM C\ CM 
I I I 
X X X 
in-o o 
CM CM CM 
I I I 
X X X 
^- t^ in 
o c o i n 
- H ^ C M 
+ + + 
o o r - •«}• 
l O O i f ) 
• • • C M O ^ 
C M f l i f ) 
II 11 II 
> - > < > • 
T f c ^ ^ o 
-< - 1 CM 
± + + QOO 
O* ^H ^ 
• • • <H --I CD 
C M f O l f ) 
II II II 
>>•> 
lO -^ t^ 
- H C M CM 
+ + + O O en 
^ ^ o 
c- cr <ir 
OJ 0 1 i f ) 
II II II 
>•>->• 
r- r~ cr 
+ + + O v O C N 
\ r o CI 
—4 vO C7^  
^ ^ . H 
II II II 
>->->-
rt n •v 
- I CM CM 
• • • 
888 
• • • 
O O O 
QOO) 
if) 00 n 
* • • 
r- 03 TT 
I I 
O O O 
• • • 
O O O 
8 0'0 O n CM -^ -O O i n CO ) Oo 
^ 'J O 
I I 
O O O 
•sr o O 
I I 
Ho^H 
O O O 




O i f ) •<r 
CM - l < N 
r - ^H f-M 
i n o t -
in in vo 
-1 r- c-
'H -H CM 
O O C M 
1 ^ n 0 0 
n CD o^ 
OCMO O O Q O O O 
-HCMvo o i n S O O O 
•HCMin O i n o O i n o 
^ CM CM «-* 00 -H ^ CM 
OO^o 
O^ i-H -H 
CMNO -H -H -<C0 
CM 01 i n CM 00 i n 
S^S^^ Q^o^o^ o o < O O O O O O 0 0 < 
• • • • • • 
^ O Q i n CD O O 
CM 1^ i n -H 01 vo 
O O O O O O 
o cro 
o ^ o j 
•d- O 00 
O O O O OvO 
O CD • 
OCMcr 
CO - H vO 
• • • 0 0 i n v o 
0 0 i n r -
O O Q O 
• • • CO i n t~-
fo in r~ 
-^%^ -*^ -^  
O i n o o 
> o o o 
• • • - o - i i n 
0 0 i n 0 0 
888 
• • « 
-o in o 
CO .o o 
•H 
in o c> 
o r- 00 
<* • • CM O --1 
" J v O 00 
O O O 
in o -^ 
i n o Q 
O 0 1 0 4 
- ^ 0 0 CD 
o * 0 0 00 
• H CM CM 
888 
• • • r^  O i n
-HCM 0^ 
8o8 O O O CM 01 0-
-H -HCM OOCM 00 
- o l O f - - ! incDo 
r-t —I ^ 
i n>oo i n o O O i n i 
CM i n 
1 1 ~ - g i n i n o in r~ o O i n ( ^ooo ( 
o crcM 
00 i n 00 
-O - ( 00 
CM 00 01 
8 0 1 O coo 
• • » 
o o o g 
00 00 9 
CM Tr 00 CM ""T OO CM ^f 00 CM ^r 00 






















































































Upper line &• :=48hrs. 
Lower line 
y = 5 I . S 4 » J S . 1 3 ( > i - 2 . 0 0 ) - 4 « h r S 
7= 36 .47* 18. 4 5(>'- 2 . 0 0 ) - 2 4hrS 
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^ 1 1 1 1 
Leaf 
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• > ^ - ^ - ^ " ^ 
Q CO CO I/) cO 
Seed 
.Middleline &K = 24hrs., 
&o = 12hrs. 
V:SB.I»« 26.92(»-2-00)-4«hr$ 
V: 3 M O * 19.9 5 (x-J.OO)- 24 hrs 
V=2l.90*l4.70(><-2.00)- 12 hrs 
r • -- • / / 
^ i ^ V - 1 1 1 
Flower 
V= t9.J2 • 0 9 . 5 0 ( x - 2 . 0 0 I - 4 | h r S 
?= l».0«+07,7« (« -2 .00 ) - 24hrs 
v : i i.40*o7.70('<-2.00)-i 2hrs 
^ 
. . . ^ ^ 
* r » ^ ^ 
o 
^ 9 2 <vj 
Q C/) (}5 (B C/) 
Root 
Different concentrations of extracts of plant parts of 
Tagetes tenuifolia 
Fig. 59: Hegression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of Tagetes tenuifolia and per cent mortality of 
HotylonchuJus roniformis in vitro. 
315 
nematodes were killed in S/2 concentration of flower and seed 
extracts and S concentration of leaf after 48 hrs of exposure. 
In S/lO concentration the mortality was highest In flower 
(74.5C)?<). It was followed by 65,80/. in leaf, 60.0Q/. in seed 
and 33,3Q?i in root extracts. The lowest concentration (S/lOO) 
was not much toxic (Table 95, Fig. 60). 
Hoplolaimus indicust 
Highest mortality of the lance nematode was observed in 
S concentration of flower extract, as 85.0Q^ i nematodes were 
killed in S concentration after 12 hrs. It was 81.20?^, 
75.5Q?< and 33.3Q^ respectively in seed, leaf and root ex-
tracts. All the nematodes were killed in S concentration of 
flower, seed and leaf extracts after 48 hrs of exposure. In 
S/2 concentration the mortality was noted highest in flower 
(93o33}4) after 48 hrs of exposure. It was followed by 
89.90^ in seed, 88.88^ in leaf and 55.00;^ in root. The mor-
tality ranged between 33.00 — lAmAOyi in S/10 concentration 
and 16.00 — 66.0Qj< in S/100 concentration of different 
extracts after 48 hrs of exposure. In the lowest concentra-
tion (S/100) more than 50.00^ nematodes were killed in the 
extracts of seed (66.00^) and flower (60.0C^) after 48 hrs of 
exposure (Table 96, Fig. 61). 
Helicotvlenchus indicust 
Highest mortality of the spiral nematode was observed in 
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Upper line & • = 48hrs., Middle line &)e =24hrs.. 
Lower line &o =12hrs. 
YZSa 2 6 * 2 5 4 8 ( x - 2 0 0 ) - 4 « h r S 
Y = 36 2 « * I 4 31 ( " - 2 0 0 ) - 2 4 h r S 
Y=3I 16 + l 3 . S O ( > ' - 2 . 0 0 ) - l 2 hrs 
OOr / • 
Leaf 
? = 57.10 + 27 48(x-j 00)-4ehrs 
Y : 4 4 9 0 * 22 19 ( x - j O O ) " 24hr» 
Y = 3 6.02 • 1 9 . 84 ( x - 2 O O ) " IShrS 
Q CO ( / ) ( / ) (/) 
Seed 
? r 5 9 . 9 0 + 27. SO ( x - 2 0 0 ) - 4 « h r s 
Y:38 1 2 * 1 8 14 ( x - 2 0 0 ) - 2 4 h r s 
Y : 23 .57*16 45 ( x - 2 . 0 0 ) - l 2 hrs 
Flower 
Y : 3 0 96*14. i8 (x-2 o o ) - 4 e h r s 
Y = 2i 34*io.e9('«-2 o o ) - 2 4 hrs 
V=I4.43 *09.33( '<-2 .00) - l2 hrs 
;5 ^ >^ >^ 
Q tn CO (/) CO 
Root 
Different concentrations of extracts of plant parts of 
Tagetes tenuifolia 
t-iq. 60: hoQrcj'-.cion linoG showing linear relationships between 
different concentrations of water extracts of plant 
ports of faqetes tenuifolia and per cent mortality of 
Xy_L^.nchorhYnchus brassicae in vitro. 
: 318 
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V: 5 6.l2 + 2 j . 2 2 ( x - 2 , 0 0 ) - 4 « h r S 
Y = 4 5 . 4 0 + 2 O . J e t ' < - 2 . O O > - 2 * l i r s 
Y = 38.4 J • 17.4 3 ( x - 2 . 0 0 ) - 12hrs 
lOOr ' • 
Y : 6 6 . O 6 + 2 2 . 5 l ( » - 2 . O 0 ) - 4 8hrs 
Y = 5S.06 + 2 4 . l 8 ( > ' - 2 . 0 0 ) - 2 4 h r s 
Y=37, I O + 2 | . 2 4 ( x - 2 . 0 0 ) - l 2 h r s 
100 
5 , , 
o (/) CO </:) to 
Seed 
Y = < 4 , 6 6 * 2 J . 3 3 ( K - J . O O ) - 4 e h r s 
YZ47.22 * 2 2 . ? d t x - 2 . 0 0 ) - 2 4 h r S 
VZ34.72 • • 2 I . S 2 t x - 2 . 0 0 ) - l 2 h r f 
T 1 r 
Flower 
V = 3 4 . 8 6 ' H 7 . 9 0 ( x - 2 . O 0 ) - 4 8 h r $ 
Y = 2 7 . 9 8 * I J . 5 I ( x - 2 . 0 0 ) - 2 4 h r s 
Y = 09.«6 • O l . l f t ( " - 2 . 0 0 ) - 12 hrs 
o 
•J* «— «— OJ 
o S en o) o) 
Root 
Different concentrations of extracts of plant parts of 
Tagetes tenuifolia 
Fig. 61: Regression lines showing linear relationships between 
different concentrations of water extracts of plant 
parts of Taqete_s tenuifolia and per cent mortality of 
Hoplolaimus indicus in vitro. 
320 
{75,00-/.), leaf (73.6cy.) and root extracts (45.6C^) after 
12 hrs of exposure. Hundred per cent mortality was noted 
in 5/2 con<:entration of flower extract and S concentration 
of leaf extract after 48 hrs of exposure, and in S concentra-
tion of flower and seed extracts after 24 hrs. The mortality 
was highest in S/10 concentration of flower extract (73.9Qj^ ) 
followed by seed (60.00^), root (56.66^) and leaf extracts 
(55.00^) after 48 hrs of exposure. In the lowest concentra-
tion (S/100), 50»0C^ and more mortality was observed only in 
the flower extract after 24 hrs of exposure (Table 97, Fig. 
62). 
Tvlenchus filiformis< 
Highest mortality of Tylenchus filiformis was observid 
in S concentration of seed extract {7b,bO/.) followed by flower 
(73.3:?/.)f leaf (70.0Cy.) and root extracts (60.OQ/.) after 12 
hrs of exposure. All the nematodes were killed in S/2 concen-
tration of flower extract and 3 concentration of seed and leaf 
after 48 hrs of exposure. The mortality ranged between 
43.80 — 70.3Q^ in S/10 concentration and 25.50 — 45.50^ 
in S/lOO concentration after 48 hrs of exposure. The 
lowest concentration (S/lOO) was not much toxic and the 
mortality was less than 50.00ji in the extracts of all the 
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Upper line &• = 48hrs., Middle line &^ = 24hrs., 
Lower line &o=:12hrs. 
Y : 5 6 . 4 4 + 2 3.S J ( x - 2 0 0 - 4 8 hrs 
Y:4a .os*20 8 o ( x - 2 0 o ) - 2 4 h r s 
?=37.a3>ie.«/ ( x - 2 . o o ) - i 2 hrs 
lOOr y* 
Y = 67 .44*J3 .66 (x -2 .00 ) -48hrs 
Y=flO ••3 + a j .s j (><-2.oo)-24hrs 















V = 6 0 2 0 + 2 S , 0 0 ( x - 2 0 0 ) - 4 8 h r s 
Y r 6 0 . 14 • 23.97 ( x - 2 0 0 ) - 2 4 h r S 
7 = 4 1 . 0 9 ^ 19.77 ( x - 2 . 0 0 ) - l 2 h r s 
100 
Y : 4 9 . l 6 + 2 3 . 6 « ( x - 2 . 0 0 ) - 4 « h r s 
Y : 3 2 . 6 3 * I 6. 2 3 ( x - 2 . 0 0 ) - 2 4 h r S 
Y = 2 5 .08+ I2 . l O ( x - 2 . 0 0 ) - l 2 hrS 
o 
o o «, 
• > r— r— CVl 
Q C/) CO C/) C/) 
Root 
Different concentrations of extracts of plant parts of 
Tagetes tenuifolia 
Fig. 62: Regression lines showing linear re'lationships between 
different C(jncontrations of water extracts of plant 
parts of Tagetes tenuifolia and per cent mortality of 
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Upper line &• =48hrs.. Middle line &*f = 24hra, 
Lower line &ori2hrs. 
Y = 5 4 . 2 0 + 2 4 , 0 0 ( > c - J . 0 0 ) - 4 « h r S 
Y : 3 6 . 2 0 + 2 0 . 4 0 ( x - 2 . 0 0 ) - 2 4 h r S 











Y = 5 3 . 4 2 + 2 2 . 0 l ( x - 2 . 0 0 ) - 4 8 h r S 
Y = 4 6 . 5 7 + 2 l . 3 3 ( x - 2 . 0 0 ) - 2 4 h r s 
Y = 3 2 . I O + l 9 . r O ( > ' - 2 . 0 0 ) - l 2 h r S 
Y : 6 2 . 0 6 + 2 6 , o o f " - 2 . 0 0 ) - 4 8 hrs 
9 = 5 1 . 6 0 + 2 3. 5 0 ( x - 2 . 0 0 ) - 2 4 hrS 




Y = 47. 8 8 * 2 l . 5 6 ( x - 2 . 0 0 ) - 4 8 h r S 
Y :3 8.2O + 2 l . 7 0 ( x - 2 . O 0 ) - 2 4 h r S 
Y = 2 3.OO + I S . 5 0 ( > < - 2 . 0 O ) - l 2 h r S 
Di 
O O fvj 
Q O) 5) CO (/) 
Seed 
fferent concentrations of extracts of plant parts of 
Tagetes tenuifolia 
Fig. 63: degression linos showing linear relationships between 
different concentrations of water extracts of plant 
parts of Tagetes tenuifolia and per cent mortality of 
Tylenchus filiformis in vitro* 
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4.2.4. Effect of water extracts of different parts of T. luclda on 
the larval hatching of Meloidogyne incognita In vitrot 
The larval hatching of the root-knot nematode was also 
Inhibited in different extracts of J. luclda. There was an 
increase in the inhibition of larval hatching with an increase 
in the concentration of the extracts (Table 99, Fig. 64). 
Average numbers of larvae hatched in S, S/2, s/10 and 
S/100 concentrations of the extracts of the leaf of Tagetes 
lucida were 30, 40, 70 and 95 respectively. The corresponding 
figures for different dilutions of flower extract were 13, 36, 
47 and 98; of seed extract 18, 40, 52 and 100; and of root 
extract 70, 100, 120 and 160. While in the distilled water 
control 340 larvae were hatched (Table 99). 
Highest inhibition in the larval hatching was observed 
in S concentration of flower extract (96.17?i) followed by 
seed (94,70^), leaf (88.23^) and root extracts (79.41^). The 
range of inhibition in the larval hatching was 70.58 — 89.41;^  
in S/2 concentration, 64.70 — 86.17^ in S/10 concentration 
and 52.94 — 71,17'/* in S/100 concentration of different 
•xtracts (Table 99, Fig. 64). 
4.2.5. Effect of water extracts of different parts of Tagetes minuta 
on the larval hatching of Meloidogyne incognita in vitrot 
Results obtained in the case of T. minuta were similar 
to those of T. lucida which have been described in 4.2.4. 
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Table 99i Effect of water extracts of different plant partt 
of marigold, Taqetes lucida on the larval hatching 
of Meloidoqyne incognita in vitro* 
No. of larvae hatched in different concentrations 
(Within 5 days) Plant 









40(79.41) 70(72.05) 95(66.17) 340 
36(89.41) 47(86.17) 98(71.17) 340 
40(88.23) 52(84.70) 100(70.58) 340 
100(70.58) 120(64.70) 160(52.94) 340 
Each value is an average of three replicates. 
DW = Distilled water (control). 
Values for per cent inhibition in larval hatching over 
control are given in parenthesis. 





















































:C r ? 
Different concentrations of ext racts of plant parts 
of Tagetes lucida 
i l . 04: l l ictooram showing per cent i n h i b i t i o n in l a r v a l 
iK^tchinn of i.,e] oirioqyno i ncogn i t a in d i f f e r e n t 
c o n c o n t r a t i o n s of water e x t r a c t s of p l a n t p a r t s 
^^^ _LiIl£_L££ l u c i u a in v i t r o . 
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Average numbers of larvae hatched in S, S/2, S/10 and 
S/100 concentrations of water extracts of the leaf of 
Taqetes mlnuta were 40, 60, 110 and 260 respectively. The 
corresponding figures for different dilutions of flower ex-
tract were, 20, 65, 95^ and 200| of seed extract 80, 195, 
260 and 3305 and of root extract 190, 280, 350 and 430, 
vVhiie in the distilled water control 500 larvae were hatched 
(Table 100). 
Highest inhibition in the larval hatching was observed 
in S concentration of flower extract (96.0C5<) followed by 
92.00^ in leaf, 84*0Q^ in seed and 62.22>{ in root extracts. 
The range of inhibition in the larval hatching was 44.00 — 
as.OQ^ i in S/2 concentration, 30.00 — 81.0Q?i in S/10 concen-
tration and 14,00 — 60.0C5^  in S/100 concentration of 
different extracts (Table 100, Fig. 65). 
4.2.6. Effect of water extracts of different parts of Taqetes 
tgnuifolia on the larva3 hatching of Meloidogyne incognita 
in vitrot 
Results obtained in the case of J. tenuifolia were 
similar to those of J[, lucida and T. minuta which have been 
described in 4.2,4 and 4.2,5, 
Average numbers of larvae hatched in S, S/2, S/10 and 
s/100 concentrations of the extracts of the leaf of Taqetet 
tenuifolia were 50, 160, 192 and 240 respectively. The 
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Table lOOi Effect of water extracts of different plant parts 
of marigoldt Taqetes minuta on the larval hatching 
of Meloidoqyne incognita in vitro. 
Plant 
part 
No. of larvae hatched in different concentrations 
(Within 5 days) 
S/2 S/10 S/100 DW 
Leaf 40(92.00) 60(88iOO) 110(78.00) 260(48.00) 500 
Flower 20(96.00) 65(87*00) 95(81.00) 200(60.00) 500 
Seed 80(84^00) 195(61*00) 260(48.00) 330(34,00) 500 
Root 190(62.22) 280(44.00) 350(30«00) 430(14.00) 500 
Each value is an average of three replicates. 
DW = Distilled water (control). 
Values for per cent inhibition in larval hatching over 

























































Different concentrations of extracts of plant 
of Tagetes minuta 
parts 
Fin, 6';: histoqram ohov/ing per cent inhibition in larval 
h..lchinq of i icloiJogynG incognita in different 
ci.ncen LI u Lions of water extracts of plant parts 
of fdoetes minuta in vitro. 
33i 
corresponding figures for different dilutions of flower 
extract were 25, 60, 95 and 192j of seed extract 81, 100, 
160 and 250| and of root extract 190, 215, 290 and 390. 
While in distilled water control 500 larvae were hatched 
(Table 101). 
Highest inhibition in the larval hatching was observed 
in S concentration of flower extract (95.00^) followed by 
90.0Qj^ in leaf, 83.80j< in seea and 62.00fi in root extracts. 
The range of inhibition in the larval hatching was 57.00 — 
88.0Q^ in S/2 concentration, 42.00 — 81.OQ^ in S/lO concen-
tration and 22.00 — 61,60^ in S/100 concentration of 
different extracts (Table 101, Fig. 66). 
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Table 101: Effect of water extracts of different plant parts 
of marigold, Taqetes tenuifolia on the larval 
hatching of Meloidogyne incognita in vitro. 
Plant 
part 
No. of larvae hatched in different concentrations 
(Within 5 days) 
S/2 S/10 S/100 DW 
Leaf 50(90.00) 160(68.00) 192(61.60) 240(52.00) 500 
Flower 25(95,00) 60(88.00) 95(81.00) 192(61,60) 500 
Seed 81(83,80) 100(80.00) 160(76.00) 250(50.00) 500 
Root 190(62.00) 215(57.00) 290(42.00) 390(22.00) 500 
Each value is an average of three replicates. 
DW « Distilled water (control). 
Values for per cent inhibition in larval hatching over 



































































Different concentrations of extracts of plant parts 
of Tagetes tenuifolia 
i o . t)o: t i i s t o g r a m cho'vlrui p:}r c e n t i n h i b i t i o n in L i r v a l 
(i-u(hM!ij ' ' Mel nj'loqytK' inco( ;n i ta i n d i f f e r e n t 
curie.Ml >.• M . lone oT v i ^ e r e x t r a c t s of p l . i n t p a r t s 
(>j _r Lf^ '^ o,!, t e ; i u i f nl ' a in v i t r o . 
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PART 5. MISCELLANEOUS EXPERIMENTS t 
These experiments were conducted to compare the nema-
ticidal properties of plant latices, water extracts of 
different parts of margosa/neem. Persian lilac/bakain and 
marigolds, and certain chemicals commonly occurring in 
margosa/neem with two standard nematicides/pesticides viz., 
carbofuran/Furadan-3G and aldicarb/Temik-lOG, 
5«1» Effect of some nematicides/pesticides on the mortality of 
plant parasitic nematodes in vitrot 
Carbofuran/Furadan'"3Gi 
Carbofuran was highly toxic to all the test species of 
plant parasitic nematodes. However, Helicotvlenchus indieus 
was found most sensitive as 100.00^ nematodes were killed by 
1000 ppm (a.i#) concentration within 12 hrs. This mortality 
level in Meloidogyne incognita. Rotvlenchulus reniformia and 
Tvlenchorhvnchus brassicae was achieved by the same concentra* 
tion after 24 hrs and in Tvlenchus fillformis after 48 hrs• 
Hoplolaimus indicus, on the other hand, was proved to be quite 
resistant to the nematicide as the mortality in 1000 ppm (aoi.) 
concentration was only 30,90^ after an exposure of 48 hrs 
(Table 102, Fig, 67). 
In 100 ppm (a.i.) concentration of carbofuran 100.0Q?< 
mortality was noted in case of Rotylenchulus reniformis after 
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Y = II . 67 •8 .26 (x -2 .00 ) -4BhrS 
9 ::05 .42+4,42{x- 2 .00) -24hrS 
Y =03.00+2.50(x- 2 . 0 0 ) - l 2 h r S 
= 53.00+27.SO(X-2.00)-4«hf S. 
: 3 5.22 + 2 4 . 0 » ( x - 2 0 0 ) - S 4 h r t . 













Y = s i . i o + 2 « . 4 5 { x - 2 . o o ) - 4 e h r s 
? =39.7 8 +24.4 S(><- 2. 0 0 ) - 2 4 hrs 
Y = 3 l . 2 2 * 2 3 . 5 0 ( ' « - 2 . 0 0 ) - l 2 h r S 
JO» 
Y = 4 3 . 0 0 + 2 4 . 0 0 ( x - 2 0 0 ) - 4 8 hfS 
Y = 2;>. 14 +24.0 8(X-a.OO)-24hrS 
Y= 11.06 *09. 5 3 ( x - 2 . 0 0 ) - l 2 h r S 
lOOr 
Y : 4 2 . 6 6 + 26 .00(X-2 ,GO ) - 4 8 h r S 


























Y= 4 5.72 + 2 5.76 ( X - 2 . O O ) - 4 8 hrs 
V = 25.06+2(.48(X-2. 0 0 1-24 tl^ S 
7,06+ 6 .06 ( X - 2 . 0 0 ) - l 2 hrs _ , Y =09 .00+» .00 (x -2 . O O ) - I 2 l""S 
100 
Different concentrations (ppm )of Carbofuran 
bui. 67; 
.ogrosr.M.n Ijnec showing linear relntionchipc between 
aiticront concentiaLions of carbofuran and per cent 
morLality of plant parasitic netnatodes in vitro. 
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80.00;^ in Tvlenchorhvnchus brassicaet 75,6Clf< in Meloidoqvne 
incognita. 70.00^ in Tvlenchus filiformis and 20.80j< in 
Hoplolaimus indicus. In this concentration more than 50,0Q>< 
mortality within 24 hrs was noted only in case of ^ elicoty-
lenchus indicus and Rotvlenchulus reniformis (Table 102, 
Fig. 67). 
Lower concentrations of carbofuran viz., 10 and 1 ppm 
(a.i.) could not cause much nematode mortality. The maximum 
mortality in 10 ppm (a.i.) concentration was 40.OQ^ after the 
exposure of 48 hrs (Table 102, Fig. 67). 
Aldicarb/Temik'-lOGi 
This nematicide was also found highly deleterious to 
different plant parasitic nematodes tested. The lowest concen-
tration 1 ppm (a.i.) of aldicarb caused more than 50.OC^ 
mortality of Rotvlenchulus reniformis and Helicotvlenchus 
indicus after 48 hrs of exposure. This was closely followed 
by Meloidoqvne incognita and Tvlenchorhvnchus brassicae. 
While there was no mortality of hloplolaimus indicus in this 
concentration and in the case of Tvlenchus filiformis it was 
negligible (Table 103, Fig. 68). 
In case of 10 ppm (a.i.) concentration of aldicarb more 
than SO.OO^ C mortality after 48 hrs was noted in all the 
nematodes except Hoplolaimus indicus and Tvlenchus filiformis 










































888 o o o o o o o o o o o o OQO 
o o o 
O O O 
o o o 888 
CN CN CN 
X X X 
(N CN OJ 
X X X 
CM CS <N 
X X X 
fN <N CN 
X X X 
tN IN <N 
X X X 
<N (N <N 
X X X 
o o o in 
CO ^ ^ 
^0 O If) CO i n •<)• 
c r n n 
vO -O '-^ 
f^ xO ro 
lO r r - r 
CN CN 
+ + i 00 in O 
r- (^ CN 
•<rio <f 
-<CM 
+ + + 
-DvO ro 
O-o v 
l l O C N 
^ CN 
+ + + 
•<r CN - o 
yO 00 > 0 
CO ^ 1?^ 
+ + + CO COCN 
CO /^ CM 
l O O C O 
<N CJ 
+ + + (N -O 00 
I f (^ O 
f - w O 
--ICN 
+ + + CJ •<» CN 
c o i n CN 
II II II 
c o i n o 00 •* ch 
in 'J \r i n c> ^ 
CN i n 
>->->• >>- >• 
) CN .n ) n in CO 00 lO vo t - in 
II II II 
CD CO ^ 
00 o in 
• CO a 
n i n 
II II II II II II 
> • > • > • 
•^ ^r ' f O O O O in r- n r--1^ -cf 
n c -^H n ^ in n o c^  oi r^ r- <3--< CDCD-H C30-H 9 9 0 Q Q O QQ 
888 888 888 888 888 888 
i n 1^ - " 
0 0 0 
i n i n i n 
0 —1 i n 
CN •<}- <0 
- t n 
0 00 00 
0 0 0 
n a^  0 Oc^c^ 
-< n 
Q"OH 
o n in 
0 0 0 
00 CN -H 
c^ i n -H 
0 f CN 
- i r o 
o i s •* 
0 0 0 
0 0 0 1 0 c^  n 
- H —1 CN 
888 
0 0 0 
rr - 1 I t 
"^ CO »0 
0 ^ 0 
0 0 0 
N O C O -H 
0 00 CT-
CN n 00 
0 0 ^ 
O in c^  o —< in 
—I Tf CM i n 
00 i n o 
r- r- CN 
O r- r-l 
i n —I CT> 
CN i n 
— ( i n i n 
^o n 00 
00 -H vO 
?388 
CN 'J- CO 
-H CN •q-
O vO CO 
i n T •<i-
n o 
o i n •<}• 
' t C>( vO 
NO 00 O 
in c^ 'J-
CNin 
0 0 0 
CO 00 CN 
OD l~-CN 
O O - H 




n i n 
0 0 0 
CN •»! CM 
OOinCN 
o^ in c^ 
• H C N 
•o o ch O i n o O o oi 0 0 
O i n - o 
n o 
I Q CD 
n i n 
n O O n o -< r-
n o in n n-i'O 
* * t * 9 0 * 4 
O o n Oinfo to '-< o 
•H n o »H -H 
c^n r^  
O n 00 8i 0 0 ^ - * r -o -< 
O -"CM 
o -H i n o M CO 
- I o CO i n 00 
n n o 
n c^ n 888 
O in 
O i n t^ 
-H I f t^ 
828 
« • • 
0^00 
n t^ 
n c>n i~-1- c^  
-H i n 00 ^ c N ^ 
•«• n o o ^ o CO 
•<f n i n 
r H i n CO 
0 0 0 
-H -H CN 
•a i n 0 
•^ c> i n 
n -^  0 
CN C O - I 
ft 
888 
(N Q -H 
•H 0 f*> 
n 00 ro 
p-t \0 —4 
8S8 
0 CM 0 
§88 
f f 0 
0 l O O 
CMCNCN 
>H<Ni n 
•<f 0 0 
• 9 - 0 0 
00 0 CM 
n 0 0 
c^ 0 0 
-<:~ 0 
^§8 
•<f 0 •<f 
n 00 00 
i n CO c^ 
(Nj n 0 
S88 
• 8 ooin o \f CM^ - < 0 0 -^CM ' f 
CM Tf CD 














































CM I f 00 
-HCN •» 
CM •» CO 
-H M •<» 
C N i O O 
CM 00 O 
CM -"f CO 
- I C N ' " ! 
) 5 l 0< 
CN • * 00 































































































































































Upper line &•:: 48hrs., Middle line &* = 24hrs> 
Lower line &ozi2hrs. 





= 12.22 • 9 . « 9 ( x - 2 . 0 0 ) _ 4 8 h r S 
r 0 8 . 7 8 + « 8 8 ( x - 2 . 0 0 ) - 2 « h r S 
r 0 4 8 8 + 3 8B<x- 2 . 0 0 ) - l 2hrS 
•^* 
^ 
* Q * 1 — I 
-t,A.A3 * 24.44 (x-l.OO)-
: 34.64 * l 6 . 6 7 ( * - 2 . 0 0 ) -











2 4 hrs 


















: 29.22 + 20.31 ( X - J . O O ) -
: I 5.54 • r i . 6 6 ( x - 2 . 0 0 ) -
:09 .82 +07 .76(X- 2 O O ) -
4 e h r s 
24 hrs 
I 2 h r s 
> 
V=59 .«8 + 2 3 . » 4 ( x - 2 0 0 ) - 4 8 hrs 
? = 38.96 • 20.3$(x - 2 . 0 0 ) - 24 hrs 
Y=07 .42 • 0 5 . 9 8 ( x - 2 . 0 0 ) - I 2 h r s 
9-54.S6*i!.SSix- 1 .OO^-Athrs 
Y = 2 9 . e 2 * l 5. 3 0 ( x - 2 . 0 0 ) - 2 4 h r « 
Y3D5 .64+04 . 6 6 ( x - 2 . 0 0 1 - l 2 h r S 
Y=6 l . 2 0 * 2 4 . 65(x-2 . 0 0 ) - 4 8hTS 
Y=3 7. 7 5 * 2 3 .60 (x -2 . O O ) - 2 4 hrs 
Y Z 0 9 . 7 8 + 0 6 .8 3(x-2 . 0 0 ) - l 2 h r s 
Different concentrations (ppm)of Aldicarb 
Mg. 68: 
'jegroGGion lines showing linear relationships between 
different concentrations of aldicarb and per cent 
mortality of plant parasitic nematodes in vitro. 
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In 100 ppin (a.i.) concentration of aldicarb more than 
50.005^  mortality within 24 hrs was noted in Meloldoovne 
incognita and jHelicotvlenchus indicus and within 48 hrs in 
Rotvlenchulus reniformis and TYlenchorhvnchus brassicae 
(Table 103, Fig. 68). 
There was 100.OOj^ mortality of Rotvlenchulus reniformis 
within 48 hrs in 100 ppm (a»i.) concentration and those of 
Tvlenchorhvnchus brassicae and Helicotvlenchus indicus in 
1000 ppm (a.i*) concentration after the same exposure period* 
In case of Meloidoqyne incognita larvae this mortality level 
was achieved by 1000 ppm (a.i.) concentration within only 
24 hrs* Excepting Hoplolaimus indicus * there was 50.0Qj< or 
more mortality of all the nematode species in 1000 ppm (a.i.) 
concentration of aldicarb within 24 hrs (Table 103, Fig. 68). 
5*2* pffect of some nematicides/pesticides on the larval hatching 
of the root-knot nematode» Meloidoqvne incognita in vitrei 
There was complete inhibition in larval emergence of the 
root-knot nematode in 1000 ppm (a*i.) concentration of both 
the test nematicides, viz*> carbofuran and aldicarb* The 
per cent inhibition in larval hatching in 100 ppm (a.i*) 
concentration of carbofuran and aldicarb was 97.95ji and 
96.9Qj< respectively. The corresponding figures for 10 ppm 
(a.i.) concentration were 69*89>i and 57*41;i and for 1 ppm 
(a*i.) concentration 39*78/. and 21.5Q^ i (Table 104, Fig. 69). 
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Table 104: Effect of carbofuran and aldicarb on the larval 
hatching of Meloldoqyne incocfnita In vitro. 
No. of larvae hatched in different concentrations 
(ppm a.i») within 5 days 
Nematicides j^^gr^ J^QQ J^Q ^ ^^^ 
Carbofuran 0(100.00) 19(97.95) 280(69.89) 560(39.78) 930 
Aldicarb 0(100.00) 28(96.98) 396(57.41) 730(21.50) 930 
Each value is an average of three replicates. 
DVil = Distilled water (control). 
Values for per cent inhibition in larval hatching over 
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F i g . 69: Histogram showing per cen t i n h i b i t i o n in l a r v a l 
ha tch ing of Meloidoqyne i n c o g n i t a in d i f f e r e n t 




In India, it is now fully established that plant parasitic 
nematodes are serious constraints to crop productivity (Van 
Berkum and Seshadri, 1974 and Swarup and Seshadri» 1974)• 
Therefore, there has been a growing interest in their control 
especially by the application of organic soil amendmentt 
(Singh and Sitararaaiah, 1970, 1973j Alam, 1976). This is 
understandable, partly because the organic wastes are availa-
ble in abundance and partly because some of the organic addi-
tives are traditionally favourite manures in India. Indian 
farmers are mostly illiterate and believe in traditional agri-
culture, hence do not readily accept the use of nematicidal 
chemicals to combat the nematode menace, though it is a fact 
that nematicides are sure and instant control measures. Main 
limitations of the use of nematicidal chemicals are that they 
are generally costly and are not easily available besides 
having inherrent difficulties in their handling. Therefore» 
the present study was undertaken to evaluate the efficacy 9f 
various organic additives both conventional as well as non-
conventional against plant parasitic nematodes. 
Part 1 t Effect #f oil'-seed cakes/namaticides and pleuqhinai 
In a field study, oil-seed cakes of castor, margosa/neeMi. 
mustard, rocket-salad/duan and groundnut were found highly 
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satisfactory for the control of commonly occurring plant para-
sitic nematodes, viz., Meloldoavne incognita* Rotvlenchulus 
renlformia^ Tvlenchorhynchus brassicae» Hoplolalmus indicus. 
Helicotvlenchus indicus and Tvlenchus filiformls> The first 
three nematode species were predominent in the field. Generally 
highest reduction in the population of nematodes was observed 
in the beds treated with duan» groundnut and neem cakes* As 
a consequence of reduction of population of plant parasitic 
nematodes, the plant growth of tomato, eggplant and okra and 
yield of carrot was improved (Table? la, 2a, 3a, 4a)• Our re-
sults with respect to the efficacy of oil-cakes are in confor-
mity with those of Lear (1959), Khan (1969), Singh and Sita-
ramaiah (1973), Gour and Prasad (1970% Khan et al» (1966, 
1973, 1974a), Alam and Khan (1974), Alam (1976) and Moraes 
(1976). The efficacy of duan cake is reported for the first 
time. 
In the present case, beneficial effects of the oil-c«k»« 
persisted for longer durations as they remained effective 
against plant parasitic nematodes even in the subsequent crop 
(Tables lb, 2b, 3b, 4b). This is due to the fact that oil-cakes 
are decomposed slowly and thus they gradually release nema-
texle substances for longer durations. Similar results have 
been obtained by Singh and Sltaramaiah (1966), Mishra and 
Prasad (1974) and Alam j ^ j^. (1977c). 
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Many theories have been put forward by different workers 
to explain the possible mechanism of nematode control by the 
application of oil-cakes to the soil* Alam (1976) stated that 
with liberal supply of water the oil-cakes undergo decomposi-
tion and release many compounds like phenols, aldehydes and 
different gases including ammonia<. Sitaramaiah and Singh 
(1978a) also reported the release of fatty acids while Khan 
(1969) and Hasan (1977) have indicated the release of amino 
acids and carbohydrates during the decompcsition of oil-cakes* 
All these chemicals have been reported highly deleterious to 
many plant parasitic nematodes jy^  vitro conditions by many 
workers ( E n o ^ ^ , , 1955| Vassalo, 1967; Khan, 1969} Walker 
et al« 1967f Hasan and Saxena, 1974; Alam, 1976J Sitaramaiah 
and Singh, 1978bf Alam ^  al., 1979 and Badra e^ ^ . , 1979). 
During the degradation of oil-cakes there is a possibility of 
the release of other chemicals which are detrimental t© nema-
todes. Though it is still premature to say that the amount of 
these compounds released during decomposition of oil^cakes ar« 
sufficient for such an action under natural soil conditions* 
Water extracts of oil-cakes and deoiled cakes have also been 
found toxie to a variety of nematodes (Khan ^  jal», 1966; Rao 
and Prasad^ 1969| Deshmukh and Prasad, 1969$ Misra and Prasad* 
1973 and Sitaramaiah and Singh, 1977)• They also inhibit 
Juvtnil« hatching probably because they contain varying amounts 
of phtn#l$t aldehydes and other toxic chemicals of unknown 
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composition (Khan et al., X966, 1974bj Rao and Prasad, 1969; 
Sitaramaiah et al.. 1974j Pillai et al., 1974; Mam et al>t 
1978, 1979) • Alaro elj a.|. (1982) later got evidence that water 
soluble fractions of oil-cakes were progressively more toxic 
to nematodes and inhibitory to larval hatching of the root-knot 
nematode during the course of decomposition. This shows that 
more toxic principles are liberated during decomposition of* 
oil-cakes and that they are water soluble. Thus the toxic 
principles released during decomposition of oil-cakes form 
solutions in water and occupy the soil pore spaces where most 
of the populations of plant parasitic nematodes occur and 
thus bring about reduction in the inoculum density and keep 
the nematode populations below the economic threshold levels. 
Alam (1976) pointed out that due to their high solubility the 
toxic fractions can reach into the soil much beyond the rhizo-
sphere region of plants and either kill or limit the mobility 
of nematodes v;hich are left in the field from the preceding 
crop. Like nematicides, therefore, they play a preventive 
role. Sitaramaiah ^  ^ . (1969) have also noticed that oil-
cakes have adversely affscted ovoviviparity resulting in re-
duced numbers of infective root-knot larvae in soil. 
The decomposition of oil-cakes takes place due to the 
increased activity of soil micro organism including bacteria 
and fungi etc. The role of fungi during decomposition of 
oil-cakes and its subsequent effect on nematodes has been 
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studied by Kirmani (1977). 
The possibility of an increase in the predacious and 
parasitic activity of soil biota against plant parasitic ne-
matodes, can not be ruled out. The oil-cakes also influence 
physical and chemical properties of soil (Ahmad ej^  j ^ , , 1972), 
which render the soil atmosphere unfavourable for nematode 
activity. Van der Laan (1956) suggested that the plant host 
become unfavourable for nematode development due to some 
possible physiological changes that occur due to organic 
amendments. In case of oil-cakes this was proved by Alam 
jgi ^ . (1977d, 1980) and Sitaramaiah and Singh (1978b), who 
noted increased resistance in plants grown in soil amended 
with oil-cakes• It was suggested that this induction of 
resistance was due to increased level of phenollcs in host 
roots. The penetration of 2nd stage Juveniles and the subse-
quent root galling was reported to have greatly reduced in 
the seedlings raised in oil-cake amended soil. 
The various theories put forward to explain the possible 
Btehainism of action of oil-seed cakes are still inconclusive. 
It is possible that other explanations given to ether erganie 
amendments may well be applicable to oil-seed cakes, 
TWO nematicides, viz.* carbofuran and aldicarb were 
also included in the present study for comparing the efficacy 
of oil-seed cakes. It was observed that the test oil-seed 
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cakes were in no way inferior to these nematicides^ though 
the latter had slight edge over the former. 
The depth ei ploughing also had great influence on the 
population of plant parasitic nematodes# It was observed ' 
the deep ploughing (40 cm deep) brought about significant re-
duction of plant parasitic nematodes over normal ploughing (20 
cm deep) treatment* The combined effect of oil-seed cakes/ 
nematicides and deep ploughing was more than that of oil-seed 
cakes/nematicides applied in normal ploughed beds* The 
suppressive effect of deep ploughing has been reported by 
several workers (Browni 1933j Caveness» 1979| Hitter, 1976; 
Waldmann, 1977} Thomas, 1978 and Khan and Saxena, 1980). It 
has been suggested that the deep ploughing disturbs the eco-
logical set-up of nematodes which are exposed to tne external 
unfavourable conditions and thus their populations decline 
(Khan and Saxena, 1980)* 
The plant growth of tomato, eggplant and okra and yield 
of carrot as a rule* was better in beds receiving deep plough-
ing treatment* It was further promoted when deep ploughing 
was c^ombined with the £Oil application of oil>*seed cakei/ 
nematicides. 
Thus it 1$ eltar fsoa the present findings that the 
efficacy of oil-seed cakes/nematicides can ba increased by 
deep ploughing of the field* The integration of these tw^ 
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diversified factors has been studied and reported for the 
first time. 
Alam (1976) has claimed that oil->seed cakes were cheaper 
than DD and DBCP and thus provided a favourable ratio of costs 
to returns* Regarding the feasibility of using oil-seed cakes 
he has proved that these organic additives were equally effec-
tive in two different seasons of India, viz., Winter (rabi) 
and summer (kharif) and also in two different soil types, one 
with high organic content with pH 8.4 and another with low 
organic content with pH 7.7 (Alam, 1976). 
Part 2 i Effect of marqosa/neem and Persian lilac/bakaini 
Marqosa/neem (y\zadirachta indie a) is a common tree of 
tropics and its usefulness is multi-dimensional. In India it 
is regarded as a miraculous tree. It has been used since 
time immemorial as medicine for curing a large number of ail-
ments. The fallen leaves of yieem usually go waste. Its 
seed-cake is non-edible, hence commonly used as fertilizer. 
The soil amendment of different plant parts of neem besides 
regulatlsg the soil fertility do not pose any pollution or 
toxicity harzards. More recently extensive work has been 
carried out with respect to its insecticidal/insect^repellent 
properties. In case of plant parasitic nematodes most of the 
rtsearehes are inconclusive and need much attention to be paid* 
In this respect major work has been confined to the use of iti 
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8eed-cak«* 
In a pot study efficacy of different parts of margosa/ 
neem against plant parasitic nematodes has been studied. 
Moreover, the efficacy of an allied species, Persian lilac/ 
bakain (ftlelia azedarach) which is hitherto unexplored vis-a-
vis nematodes, has been also included in the present study 
for comparisons* 
The fresh floral parts and decomposed fruits, leaves and 
bark of margosa and Persian lilac were incorporated into the 
soil. All these treatments significantly reduced the popula-
tion of plant parasitic nematodes and the root-knot development 
with corresponding increase in plant growth of tomato, egg-
plant, cabbage and cauliflower (Tables 5-12), Highest reduc-
tion in nematode population and increase in plant growth was 
found in the soil amendment with fruits followed by leaves, 
bark and fresh flowers. This may be due to the fact that the 
seeds are rich in oil contents. The effectiveness of differei^ 
amendments, however, varied from nematode to nematode and «lt# 
from plant to plant. 
The efficacy of margosa leaves for the control of various 
plant parasitic nematodes has been also reported earlier (Lai 
Sit ^'f 1977f Zaiyd, 1977; Gupta and Ram, 1981; Ram and Guptit, 
19801 Egunjobi and Larinde, 1975; Egunjobi and Afolami, 1976). 
l£ vitycy studies it has been found that extracts of leaf. 
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flower» fruit» bark» root and gum of margosa and Persian lilac 
were highly deleterious to different nematodes to varying 
extent (Tables 13-19). The toxicity of neem leaf extract to 
Meloidogyne incognita (Vi:iaYalaxmi gj; al»* 1979, 1985), to 
B* iavanica (Ram and Gupta, 1981, 1982), to Pratvlenchus 
^rachvurus (Egunjobi and Afolami, 1976), and the neem seed 
extract to Meloidogyne ^iavanica (Prot and Kornprobst, 1983) 
are well known. 
Neem tree is known to contain over 34 different chemicals 
belonging to the diterpenoid, triterpenoid and flavonoid 
groups (Thakur jjt JLJ.., 1981 and Rao and Parmar, 1984). But, 
substantial work has not been done to determine their toxi-
city. Khan jai ^ . (1974b) reported that two bitter principles 
of margosa, viz., nimbin and thionimone were highly toxic to 
plant parasitic nematodes. Limonoids belonging to the p 
furanotriterpenoids have also been found to be nemato-toxic 
(Dtva Kumar jr|^., 1985). U.S. scientists have developed 
practical methods for the isolation of azadirachtin and have 
tested its toxicity against nematodes (Warthen Jr., 1979)# 
These findings have been extended in the present case where 
asadirachtin, nimbidlc acid, nimbin, kaempferol and quereetin 
have been found highly toxic to various plant parasitic 
nematodes, viz., Meloidogyne incognita. Rotvlenchulus reni-
formis, Tvlenchorhynchus brassicae. Hoplolaimus indicws, 
Helicetvlenchus indicut and Tvlenchus filiferait (Tables 20»25)» 
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These chemicals have also been found highly inhibitory to the 
larval hatching of Meloidogyne incognita (Table 26). These 
chemicals again* showed varied effects against different 
nematodes• 
The direct antinemic action showed by margosa/neem frac-
tions Jjji vitro investigations adds credence to the hypothesis 
of Reninger ^  jl. (1958) with regard to the mechanism of 
action of organic amendments that the material may be directly 
toxic to nematodes. 
When compared with two nematicides.vix.,carbofuran and 
aldicarbj the crude extracts of different plant parts of 
margosa/neem and Persian lilac/bakain and solutions of some 
chemicals of margosa/neem were found equally toxic to various 
plant parasitic nematodes and inhibitory to the larval hatch-
ing of the root-knot nematode (Tables 102-104), 
Penetration of second stage juveniles of the root-knot 
nematode, i^cloidogvne j.ncognlta was significantly retarded 
when some nematode-susceptible plants such as tomato and 
•ggplant were subjected to bare-root-dip treatment in the 
leal extracts of margosa and Persian lilac (Tables 27» 28). 
The subsequent reot-gall develofHsent was also inhibited signi« 
fieantly (Tables 29« 30). The poor root-knot development 
could be attributed to poor penetration and later retardation 
in diffoirent aotivities of larvae such as feeding and/or 
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reproduction as suggested by Bunt (1975). These plants also 
did not support the multiplication of the reniform nematodei 
Rotvlenchulus retilfdrmis as freely as compared to those which 
were not subjected to the bare-root-dip treatment in the leaf 
extract (Tables 31, 32). In order to explore the possible 
role of chemicals in the 'induction of resistance* due to 
root-dip in extracts, similar experiments were conducted with 
three chemicals of margosa, viz., azadirachtin, nimbidic acid 
and nimbin. Bare-root-dip treatments in these chemicals not 
only checked the juvenile penetration (Tables 33-35) but also 
inhibited the subsequent root-galling (Tables 36-38) and also 
the multiplication of Rotvlenchulus reniformis (Tables 39-41). 
Thus it is safe to conclude that the protective action of the 
leaf extracts of margosa against plant parasitic nematodes 
is due to the presence of some chemicals in it« In case of 
Persian lilac, though pure chemicals could not be screened, 
the same possibility can not be ruled out. It is possible 
that the chtraieals are either absorbed by the roots or there 
might have been some chain reaction which has been 'triggered* 
due te seme factor ('elicitor'/'activator') present in the 
leaf extracts* These chemicals are high molecular weight 
non-polar compounds,, hence sparingly soluble in water. 
ThereforeI it seems less plausible that they have penetrated 
the roots, though one can not out-righUy rule out this 
possibility* Howevert the second possibility, which seems 
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to be more sound, is their initiation of cascade mechanism 
leading to the resistance of cells against the foreign in-
vasion and then development of pathogen. Examples of similar 
triggering mechanisms are available in literature (Bell, 1981; 
Giebel, 1982), According to Giebel (1982) 'Experiments on the 
chemical induction of a resistant reaction in susceptible 
plants have not only the practical aspect of perhaps giving 
a new systemic nematocide. Indirectly, they will enable us 
to find new hypotheses or to confirm those already present 
about the mechanism of plant susceptibility or resistance to 
nematodes,* 
In brief, the present findings clearly indicate that 
oil—seed cake of margosa and waste products of margosa and 
Persian lilac are highly nematicidal. These treatments not 
only suppressed the populations of various plant parasitic 
nematodes but also have Improved the plant growth. These 
aGiendments have been found directly toxic to nematodes and 
inhibitory to the juvenile hatching* The toxicity was found 
due to the chemicals present in it. Besides the direct 
toxicityt there may be other reasons for the decline in the 
population of plant parasitic nematodes as a result of amend«> 
ing the soil with different plant parts such as increased 
predacious and parasitic activity of the soil biota, improved 
phy$ico«»«hfBiieal tonditions of the soil, release of toxic 
substanoos during dteomposition and rendering the host 
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unfavourable to the development of plant parasitic nematodes 
etc. as has been discussed earlier* 
These findings with respect to the protective action 
and the direct toxicity of margosa and Persian lilac and 
the pure chemicals from margosa would go a long way to help 
develop same plant based nematicidal factors. 
Part 3 t Effect of latex-'joearinq plants and laticesi 
The shoots of some latex-bearing plants, viz., Calotropji 
procera« Euphorbia neriifolia, £» tirucalli» Pedilanthus 
tithymaloides, jhleyium jLndicum and Thevetist peruviana were 
chopped and incorporated into the soil. All the above treat-
ments significantly reduced the root-knot development with a 
corresponding increase in plant growth of tomato and eggplant 
(Tables 42, 43). These additives also effectively reduced 
the populations of Rotvlenchulus reniformis infesting tomato 
and eggplant (Tables 44, 45), and Tvlenchorhvnchus brassicae 
attacking cabbage and cauliflower (Tables 46, 47). Similar 
results were also obtained when these additives were added 
to n«tU3Pally inf«tted soil (Tables 48, 49). However, the 
efltst of these treatments varied from nematode to nematode 
and also from plant to plant* Such reports with respect to 
the effoctlvontos' of latex-bearing plants are meagre• 
The mechanism involved in the nematode control by soil 
amendments with chopped shoots of latex-bearing plants is not 
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known. But in all probability it could be the same which 
has been employed in other organic soil amendments as has been 
discussed earlier. In the present case, the additives are 
rich in latices which have high concentrations of various 
alkaloids* This could be the additional reason of the 
efficacy of these amendments* This probability has been 
verified in the present treatment* 
In vitro studies it has been found that latices of Calo*' 
tropis procera. Euphorbia neidUfolia. J. tirucaHS^ Pedilanthut 
tithvmaloldes. Neriufo indlcum and Thevetia peruvinana are 
very toxic to Meloidoqvne incognita. Rotvlenchulus reniformis> 
Tvlenchorhvnchus brassicae. Hoplolaimus indicus. Helicotv-
lenchus indicus and Tvlenchus fillformis (Tables 50-55) and 
inhibitory for larval hatching of Meloidoqyne incognita 
(Table 56). These results are in accord with those of Haseeb 
^ j ^ . (1984a) and Zurreen and Khan (1984). All the plant 
latiees w«re found as toxic as carbofuran and aldicarb in a 
comparativt ftudy (Tables 102-104). 
Dipping of roots of tomato* eggplant, cabbage and cauli-
flowtr in the latices of Galotropis procera. Euphorbia nerii-
f^Mjl *»^ ^ £• ^rueallj^ provided protection against the root-
knot nomatodo as evident from poor penetration of the seeond 
stago juvonilos (Tables 57-59) and the subsequent poor root 
galling (Tablts 60-62)• Baro-root-dip in plant latinos also 
brought down the multiplication rate of g* reniformis and 
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J« brassicae (Tables 63-68). The concentration of the 
latlces and dip duration had direct bearing on the nematode 
multiplication. It appears that the latices, when used for 
root-»dip, have brought about some changes in the roots which 
has rendered them unsuitable for the nematode multiplication. 
This is understandable since plant latices are very rich in 
alkaloids and other chemicals (Chopra jgt ^mp 1956, 1969). 
These might have influenced the nematodes either by way of 
being absorbed by roots or by * triggering* some reaction in 
roots detrimental to nematodes. The first possibility seems 
more reasonable in case of water soluble chemicals, but the 
alkaloids are complex organic molecules with high molecular 
weight, so the possibility of their absorption by roots is 
remote. Therefore, their role as 'elicitor*/*activator* 
appears to be more sound as has been pointed out earlier in 
the cases of marqoga/jrteem and Persian lilac/baka;ln. In a 
similar study Alam ^  g^, (1977dt 1980) and Sitaramaiah and 
Singh (1978b) have proved that the plants v/hich have been 
grown in oil^seed cake amended soil showed tolerance/resis* 
tanct against the root-knot and the stunt nematodes. They 
concluded that roots of these plants had more phenolic levels 
which caused the unsuitability of the otherwise good hosts 
and that the phenslics released during decomposition of 
organic additives were absorbed by the plant roots. 
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These studies with respect to the latex-bearing plants 
opens an entirely new approach for controlling the noxious 
nematodes* and may lead towards obtaining active principles 
against nematodes. 
Part 4 I Effect of marigold (Taqetes spp.)i 
It is an established fact that marigolds, when grown 
alone or alongwith susceptible crops, suppress the build-up 
of populations of phyto-nematodes (Oostenbrink, 1960j Daulton 
and Curtis,1963| Khan ^  jJL»» 1971| Hackney and Dickerson* 
1975 and A l a m ^ a^., 1977e)« Wallace (1963) suggested that 
the effect of Taqetes manifest in the soil, apparently by 
release of the nematicidal chemicals from the roots* Root-
excudates of margosa and marigold have been found nematicidal 
(Alam ^  ajL., 1975), 
It was postulated that, if the cultivation of marigold 
is followed by incorporating the harvested plants, which are 
otherwise discarded, there would be more stress on nematodes 
and it would be the better utilization of the plant wastes. 
Hence the present study with respect to marigolds was 
undertakent 
Different plant parts of Taaetes lucida. J* minuta and 
!• tenuifolia were chopped and incorporated into the soll# 
All th« above treatments significantly reduced the population 
of plent parasitic nematodes (Tables 72-80) and the 3root-knot 
359 
dev«Xopm«nt (Tables 69»71) highest being In those amended 
with flowers followed by leaves and stems* There was also 
an increase in plant growth of tomato> eggplant* cabbage and 
cauliflov/er (Tables 69-80)• However» the effect of these 
treatments varied from nematode to nematode and also from 
plant to plant. 
Our findings are in full agreement with those of earlier 
reports. Significant reduction in the developttent of indi-
viduals and population build-up of Meloidoavne hapla has been 
observed by addition of various plant parts of marigolds and 
other plants to soil (Yuhara, 1971a, b)» Tagetes erecta. 
J» puroila etc. were found effective as green crop manure to 
control stem nematode infection of strawberry when applied 
nine months before planting (Andreeva, 1975). Significant 
reduction in the population of Meloidoavne mali was noted by 
applying leaves and stems extracts of Tagetes minuta to s«il 
(Toida and Moriyama, 1978). 
The sitchanism involved in the nematode control by the 
addition of chopped plant parts of Tagetes is not exactly 
known* But it may be similar to that which has been suggest-
ed %9 Other organic additives. 
f^i yitre studies* it has been found that water extracts 
of Itaf# fl^wext seed and root of different species of Taqe^Mf 
wtra highly cttlettrious t# different neraatedes to varying 
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extent (Tables 81-101). It was also noted that these ex-
tracts were by no way less nema-toxic than the solution of 
two test nematicidesy vis*^ easbofuxan and aldicarb (Tables 
102-104)« Aqueous leaf extracts of Taqetes patula were 
found toxic against )^ .Phlneroa basiri by Rajvanshi ejj al. 
(1985)• The toxicity of root extracts of Taqetes patula to 
Pratvlenchus penetrans (Winoto-Suatamadji, 1969)» J[» erecta 
to larvae of I^ Aeloidogyne spp# (Swarup and Sharmai 1967) # and 
!• lM£i^ to £,ar)aqi^ ft^ ,^ MS I^d^v^XMS (Stessel and Sakkinen, 
1961) has also been reported* 
Suppressant effects of Taqetes sjoeci^ s on populations 
of endoparasitic plant nematodes (Tyler, 1938f Steiner, 1941; 
Slootweg, 1956| VVinoto-Suatmadji, 1969,and Gommers, 1981) were 
related to the presence of the naturally occurring nemati-
cides, o-'terthienyl (Uhl^nbroek and Sijloo, 1958) and 5-(3-
buten-l«ynyl)-2, 2'-dithienyl (Uhlenbroek and Bijloo, 1959) 
in the roots which led to synthesis of nematicidal dithienylf 
(Uhltnbr«tk and Bijloo, 1960) and dithienyle-thenes (Handelt^ 
19TJL}« Tb« sole of these chemicals or some other principles 
«an net be sultd out in the present case* 
Photoactivation of a-terthienyl under aerobic condition 
is x«p#sttd to bt necessary for enhancing its nematicidal 
activity (Gomroers, 1972; Gommers and Geerlings, 1973| 
Qowm%w nX Mk^t 19801 Sakker jj^ jy^ ,, 1979)* Since roots 
3^1 
Orow in absence of light and less aerated conditions in the 
soil, the comparatively low toxicity showed by root extract! 
give credence to the above theory• 
Conclusions; 
There has been a growing recognition that pesticides 
must be used cautiously to avoid damage to the environment. 
It has led to intensive search for other methods to control 
phyto-nematodes. The present investigations are also direc-
ted to achieve this goal. Some conventional and non-conven-
tional organic additives of the soil have been tested for 
evaluating the feasibility of their use against some plant 
parasitic nematodes under Aligarh conditions. Their efficacy 
has been compared with two nematicides. 
Oil-seed cakes of marqosa/neem. mustard, rocket-salad/ 
duan. and peanut were found very effective against phyto-
nematodes. It was also found in the present case that the 
efficacy of these oil-seed cakes could be enhanced if this 
treatment is coupled with deep ploughing of the land* This 
is a step further in achieving a practical control of plant 
parasitic nematodes. Moreover they were not inferior to 
nematicides against plant parasitic nematodes. 
Among non-conventional organic materials, different 
plant parts of marqosa/r^eem and an allied species, Persian 
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lilac/bakain were incorporated into the soil. Some selected 
latex-bearing plants and three species of marigold (Tagete* 
spp,) were also included in the present study for testing 
the possible use of these materials against plant nematodes. 
The main considerations which influenced their selection as 
organic soil amendments were their occurrence in abundance 
and their easy availability. These materials, are normally 
go waste because there is no awareness about their proper 
utilization. All these materials are known to have rich 
concentrations of many alkaloids and other chemicals, many 
of which have bactericidal, germicidal, insecticidal proper-
ties and are used as crude drugs. As expected, all these 
materials were found very effective for controlling plant 
parasitic nematodes, however, to varying extent. 
In case of r^ eem and bakain. the leaf extracts provided 
prophyleetic control of nematodes. So was the case with 
some chemicals of y^ eem and some plant latices. 
These studies would go a long way in isolating and 
dtvtloping plant based nematicidal principles free from 
pi^lXution risks. Thus it would help preserve the much 




PART Is Effect of oil-seed cakes/nematicldes and plouahlnat 
In a field study, oil-seed cakes of castor, marqosa/neem. 
mustard, rocket-salad/duan and groundnut (peanut) and two 
nematicides, viz., carbofuran and aldicarb were found highly 
satisfactory for the control of plant parasitic nematodes 
commonly occurring in the experimental plot, e.g., Meloidoqyne 
incognita, Rotvlenchulus reniformis, Tvlenchorhvnchus brassicae, 
Hoplolaimus indicus, Helicctylenchus ^ndicus and Tylenchus fili-
f or mis, However, their efficacy varied in different crops testeoj 
But the nematicides had slight edge over the oil-seed cakes. 
Compost, on the other hand, failed to contain nematode multi-
plication in all the crops. As a consequence of reduction in 
the population of plant parasitic nematodes, the plant growth 
of tomato, eggplant and okra and yield of carrot was improved* 
D««p ploughing (40 cm deep) when compared with normal 
ploughing (20 cm d*tp) was found a limiting factor against the 
population build-up ®f nematodes. The efficacy of oil-seed 
ciik*s and ntmaticidts against nematodes was invariably enhanced 
when these treatment* were combined with deep ploughing treat* 
ment. Plant growth/yield was significantly improved due to 
dttp ploughing tjt*eatra«nt when given alone or elong with oil-seed 
cakes and nematicides. 
The residual effect of oil-seed cakes and nematicides 
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persisted in the field for longer durations as they remained 
effective against plant parasitic nematodes in the subsequent 
crops even after a lapse of six months. 
PART 2J Effect of margosa/neem and Persian lilac/bakaini 
Soil amendments with fresh floral parts and decomposed 
fruits, leaves and bark of margosa/neem and Persian lilac/bakain 
were found highly satisfactory in reducing the root-knot develop-
ment caused by Meloidoqyne incognita and populations of Rotvlen-' 
chulus reniformis on tomato and eggplant; and Tvlenchorhvnchus 
brassicae on cabbage and cauliflower. These treatments also 
caused a significant reduction in the populations of R. reni-
formis, JT, brassicae. Hoplolaimus indicus. Helicotvlenchus 
indicus and Tvlenchus filiformis in a naturally infested field 
soil around tomato and eggplant. Greatest inhibition was found 
in the case of amending the soil with fruits of margosa and 
Persian lilac. There was a significant increase in plant growth 
due to these treatments. The efficacy of different treatments, 
however, varied from nematode to nematode and also from plant 
to plant. 
Water extracts of leaves, flowers, fruits, bark, roots and 
gum of lAargosa and Persian lilac were found highly deleterious 
to different nematodes, viz., Meloidoavne incognita. Rotvlenchu-
lus reniformis. Tvlenchorhvnchus brassicae. Hoplolaimus Indicus. 
Helicotylenchus indicus and Tylenchus filiformis. But the 
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sensitivity of different nematode species was different against 
different extracts. The mortality of the test nematodes in-
creased with an increase in the concentration of water extr£Ct 
and the exposure period. There was a linear relationship 
between the mortality of nematodes and the concentration of the 
extracts. Juvenile emergence of Meloidoqyne incognita was also 
retarded by these extracts. When compared with two nematicides, 
viz., carbofuran and aldicarb, the crude extracts of different 
plant parts of margosa and Persian lilac were found equally 
toxic to various plant parasitic nematodes and inhibitory to the 
larval hatching of the root-knot nematode. 
Some chemicals of margosa, e.g., azadirachtin, nimbidic acic 
nimbin, kaempferoi and quercetin were tested and found to be 
highly toxic to different nematodes, viz., Meloidoqyne incoqnitag 
Rotvlenchulus reniformis, Tvlenchorhynchus brassicae, Hoplolaimua 
indicus, Helicotvlenchus indicus and Tylenchus filiformis> The 
mortality of the test nematodes increased with an increase in 
the coneentration of the neem chemicals and the exposure period. 
Th»r« w«« » linear relationship between the mortality of nema" 
to^ts and the conetntration of neem chemicals. These chemicals 
also caused a significant inhibition in the larval hatching of 
Meloideavne incognita* There was an increase in the inhibition 
of larval hatching with an increase in the concentration of neem 
chemicals. The toxicity of these chemicals to various plaht 
parasitic neraatodes was coinparable to the toxicity of two 
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nematicides, viz., carbofuran and aldicarb. SlmliaxAy between 
the neem chemicals and the nematicldes was also noted in case of 
inhibition in the juvenile hatching of M.« incoonita. 
Bare~root dip in the leaf extracts of margosa and Persian 
lilac caused a significant inhibition in the penetration of the 
root-knot larvae and the subsequent root galling in tomato and 
eggplant. Both Meloidoqyne incognita and Rotylenchulus renifor-
mis significantly reduced the plant growth of tomato and eggplant 
but bare-root dip treatment in the loaf extracts of margosa and 
Persian lilac significantly checked the nematode damage to the 
plants by way of reducing the root-knot development and popula-
tion of Rotylenchulus reniformis. Boot galling caused by M. 
incognita and populations of R, reniformis were gradually de-
creased with an increase in the concentration of leaf extract 
and the duration of root-dip treatment. 
Certain chemicals of neem, viz«» azadirachtin, nimbidic 
acid and nimbin significantly inhibited the penetration of the 
root-knot larvae and the subsequent root galling in tomato and 
eggplant when used as bare-root dip treatment, Meloidoavne 
incognita and Rotylenchulus reniformis significantly reduced 
the plant growth of tomato and eggplant but bare-root dip in 
azadirachtint nimbidic acid and nimbin significantly checked 
the nematode damage to the plants by way of reducing the root-
knot dtvalopmtnt and the population of Rotylenchulus reniformis• 
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Root galling caused by M. incognita and population of J^ . 
reniformls were gradually decreased with an increase in the 
concentration of jneem ehesiieals and the root-dip duration. 
PART 3: Effect of latex-bearing plants and laticesi 
Chopped shoots of some Ictex-bearing plants, viz., Euphortda 
neriifolia. E» tirucalli« Calot.ropis procera. Pedilanthus tithv-
maloides, Thevetia peruviana and j^erium indicum were incorporatec 
into the naturally infested field soil. They caused a signifi-
cant reduction in the populations of Rotvlenchulus reniformls, 
Tvlenchorhynchus brassicae. Hoplolaimus indicus, Helicotylenchus 
J^Ln_dJ.cus and Tvlenchus ^ i^ iliformis around tomato and eggplant. In 
separate experiments the above treatments also caused a signi-
ficant reduction in the root-knot development caused by Melpidp-
gvne incognita and populations of JR. reniformls on tomato and 
eggplanti and J[. brassicaje on cabbage and cauliflower. As a 
consequence of the reduction in root-galling and nematode popu-
lations the plant growth was improved, highest being in case of 
soil treated with the chopped shoots of Jg. tirucalli. 
The latices obtained from iguphorbia neriifolia. £. 
tirucalli> Calotropis procera. Pedilanthus tithvmaloides, 
Jhyyetla peruviana and.Nerium indicum brought about high per-
centage of kill of plant parasitic nematodes, viz., Meloidoavne 
Incoqfiitat Re^tvlenchulus reniformls. Tvlenchorhynchus brassicae» 
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Hoplolalmus Indlcus, jigllcotylenchus Indlcus and Tvlenchus 
fillformls. There was a linear relationship between the morta-
lity or nematodes and the concentration of the latices. The 
mortality of the test nematodes increased with an increase in 
the concentration of latices and the exposure period. Juvenile 
emergence from oggs was also inhibited significantly by all the 
plant latices tested^ All the plant latices were found as toxic 
as carbofuran and aldicarb in a comparative study. Moreover^ 
they were equally inhibitory to the larval hatching of M. 
incognita. 
Bare-root dip in the latices of Calotropis procera. Euphor-
bia neriifolia and £. tii;ucalli inhibited this larval penetration 
of the root-knot nematode into the roots of tomato and eggplant. 
The penetration v^ as gradually decreased with an increase in the 
concentration of the latices and the root-dip duration. Meloido* 
gvne incognita. Rotylenchulus reniformis and Tylenchorhynchus 
brassicae significantly reduced the plant growth but bare^ ccoot 
dip treatment in the latices of Calotropis procera* Euphorbi* 
n»giifolia and £• tirucalli significaotly checked the nematode 
damage t© the plant* by way of reducing the root-knot development 
and the populations of Rotylenchulus reniformis on tomato and 
eggplant and Tylenqhc»rhvnchus bras«iGae on cabbage and cauli-
flower. Root galling and the populations of nematodes were 
gradually dt$r«at*d with an increase in the concentration of 
the latices and the duration of root-dip treatment* 
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PART 4» Effect of Marigolds (Taqetes spp.)t 
When chopped leaves, flowers and stems of Taqetes luclda. 
1* rolnuta and J. tcn\iifolia were incorporate<i into the naturally 
infested field soil they efficiently checked the population build 
up of Rotylenchulus reniformis. Tvlenchorhynchus brassicae. Hop«» 
lolaimus indicus, Helicotvlenchus indicus and Tvlenchus filifor-
mis. In separate experiments, all the above treatments brought 
about a significant reduction in the root-knot developmsnt caused 
'^y Meloidogyne incognita and populations of ^ . reniformis on 
tomato and eggplantf and J« brassicae on cabbage and cauliflower. 
Soil amendment with flowers showed greatest effect against the 
nematodes. There was a significant increase in the plant growth 
of tomato, eggplant, cabbage and cauliflower due to these treat-
ments . 
Water extracts of different parts of Taqetes lucida. J[. 
roinuta and J. tenuifolia were found highly deleterious to differ* 
ent nematodes, viz## Meloidoavne incognita, Rotylenchulus reni-
fogrolSfc Tyl*iich#rhvnehu$ brassicae, Hoplolaimus indicus. Helico*-
tyj^ onehws indicus and Tvlenchus filiformis. There was a direct 
x#lati9li$hip between th« mortality of the test nematodes and the 
concentration of the water extracts. The mortality increased 
with an increase in th« concentration of the extracts and the 
exposure period. All thttt extracts also arrested significantly 
the egf-hatch of the ro»t«knet nematode, Meloidoavne incoanita. 
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It was also noted that these extracts were by no way less nema-
toxic and inhibitory to larval hatching than the solutions of 




Abivardif C. (1971). Studies on the effects oC nine Iranian anthel-
mintic plant part extracts on the root-knot nematode, 
Meloidoavne ^msm^.%^* PM%PJ9,^^* Z* H I 300-308* 
Ahmad, R», A.M. Khan and S.K. Saxena (1972). Changes resulting from 
amending the soil with oil-cakes and analysis of oil-
cakes (AbQtr.).Proc. 59th Ses. Indian Sci. Cong. Part III 
164 pp. 
Alam, M.M. (1976). Organic amendments in relation to nematodes. 
Ph.D. Thesis, AMU, Aligarh, 146 p. 
Alam, M.M. (1985). A simple method for |ji vitro screening of chemi-
cals for nema-toxicity. Int. Nematol. Network Newsl.2»6. 
Alam, M.M., A. Masood and S.I. Husain (1975). Effect of margosa and 
marigold root-exudates on mortality and larval hatch of 
certain nematodes. Indian J. EXP. Biol. 13 t 412-414. 
Alam, M.M. and A.M. Khan (1974). Control of phytonematodes with oil 
cake amendments in spinach field. Indian J* Nematol. 
4 ; 239-240. 
mm 
Alam, M.M., A.M. Khan and S.K. Saxena (1977a). Efficacy of oil cakes 
and nematicides for the control of phytonematodes in 
mango and rose nurseries. Geobios £ t 73-74. 
Alam, M.M., A.M. Khan and S.K. Saxena (1977b). Effect of bone meal 
on the population of nematodes infesting certain crops. 
Geobios 4 i 196-198. 
Alam, M.M., A.M. Khan and S.K. Saxena (1977c). Persistant action of 
oil cakes and nematicides on the population of nematodes 
in field. Botvu Kaoaku 4^ t 119-124. 
Alam, M.M., A.M. Khan and S.K. Saxena (1978). Mechanism of control 
of plant parasitic nematodes as a result of the applica* 
tien of organic amendments to the soil. V. Hole of fer^ 
maldthyde and acetone. Indian J. Nematol. 8 t 172-174. 
Alam, M.M., A.M. Khan and S.K. Saxena (1979). Mechanism of control 
of plant parasitic nematodes as a result of the applie«<» 
tion of organic amendments to the soil. v. Role of pheno** 
lie compounds» Indian J. Nematol. 2 « 136-142. 
Alam, M.M., A.M. Khan and S.K. Saxena (1982). Relative toxicity ef 
decomposed and undecempostd oil cakes to plant parasitic 
nematodes. Acta Bet. Indiea IQ i 124-127. 
372 
Mam, M«M.« M. Ahmad and A.M. Khan (1980)• Effect of organic 
amendments on the growth and chemical composition of 
tomato, eggplant and chilli and their susceptibility 
to attack by Meloidoqyne incognita. Plant and soil 
57 i 231-236. 
Alam, M.M., S.A. Siddiqui and A.M. Khan (1977d). Mechanism of 
control of plant parasitic nematodes as a result of 
the application of organic amendments to the soil, 
III. Role of phenols and amino acids in host roots. 
Indian J. Nematol. 7 t 27-31. 
Alam, M.M., S.K. Saxena and A.M. Khan (1977e). Influence of 
Interculture of marigold and margosa with some vege-
table crops on plant growth and nematode population. 
Acta Bot. Indica 5 i 33-39. 
Andersson, S. (1982), Colloque OEPP sur les nematodes a kystes 
des cereales. Bull. OEPP 12 t 463-475. 
Andreeva, V.I, (1975). The use of green crop manure for reducing 
the numbers of strawberry stem nematodes in the soil. 
In Problemy parazitoloqli. Materialy VIII nauchnol 
knoferentsii parazitologov UKSSR. Chast*l. Kiev 
USSR? Izdatel* stvo 'Naukova Dumka* i 17-19, 
Badra, T., M.A. Saleh and B.A. Oteifa (1979). Nematicidal acti-
vity and composition of some organic fertilizers and 
amendments. Revue de Nematoloqie 2 x 29-36, 
Bakker, J,, F,J, Goramers, I, Nleuwenhus and H. Wynberg (1979). 
Photoactivatlon of the nematicidal compound a-terthi-
enyl from roots of marigolds (Tagetes species). A 
possible singlet oxygen role. Journal of Biological 
Chemistry. 254 i 1841-1844, 
Bell, A.A. (1981)* Biochemical mechanisms of disease resistance* 
Ann* Rev. Plant Phvsiol. 32 i 21-81. 
Berge, J.B. (1971). La lutte centre les nematodes. Metodes eul» 
tu£alt$ et varieties reslstantes. In Les nematodes <l»s 
Bhatnagar, A»9 P«C» Trivedi and B. Tlagi (1978), Control of reet-
knet ii«i»at9de on okra by the application of water $#«» 
lublt fraetlen of oil-cakes to soil. Acta Bot, Indt«> 
^ I i88-lift 
Bhatti, D«S« and E»K, Jain (1977), Estimation of loss in Okrt# 
te»ai» »A4 )»iiAj^ al yield due te Meleideqyne i«g«<^it»» 
^ndian J» NeRat«l» J i 37-41• 
373 
Bird* 6.W, and I*J» Thonason (1980}* Integrated pest managementt 
tht r©le ©f ntmatology, Bio« Science 30 i 670-674, 
Brovm, E.B. (1965). Cultural and Biological control. In*Plant 
Nematology* — Ed^ J^Fw So«they> Tech» Bull* No# 7, 
Mino Agr. Fish Food, HMSO London t 403-407. 
Brovm, L.N. (1933). Flooding to control root-knot nematode. J. 
Aayic. Res. £1 t 883-888. 
Bunt, J.A. (1975). Effect and mode of action of some systemic 
nematicides. Meded. Landbouwhogesch. Wageningen, Jk * 
1—128. 
Cairns, E.J. (1955). Nematodes-tiny but mighty. Research under 
way points to development of better and cheaper con* 
trol. Highlights of Agr* Res. 2 {!)» 
Caveness, F.E. (1979). Nematode populations under a no-tillage 
soil management regime. In soil tillage and crop pro-
duction (Proc. Series No. 2 Int. Inst. Trop. Agr., 
Ed. Lai, R.) Ibadan, Nigeria i 133-145. 
Chatterjee, A. and N.C. Sukul (1980). Nematicidal action of three 
wild plants. Nematologica 26 i 500-502. 
Chatterjee, A. and N.C. Sukul (1981). Total protein of galled 
roots as an index of root-knot nematode infestation 
of ladys finger plants. Phytopathology 7I t 372-374. 
Chatterjee, A., N.C. Sukul, S# Laskar and S* Qioshmajumdar (1982)^ 
Nenati^idal principles from two species of Lamiaceae* 
J. Womatol. 14 t 118-120. 
Choprai E,N»| I^P Chopra and B.Sv Chopra (1969). Supploment to 
giftfsasy of Indian medicinal plants* Publications 
InfoviMtioii Dliroetoratoy New Delhi t 11^ p* 
Ctioj^ raff R»N«t S«L» I4«yar and I.C* Chopra (1956). Glossary of 
Iniian iMdiflfial plants. CSIR, New Delhi t 330 p. 
ChoMfihary, B»^t (1981)* Root«»knot nematode problem on various 
crop plmU ill Banfladeeh. In Proe. 3rd flesy Plan^ 
"mfn Oft it#ttiiilgiyit noBatodos > Meloideavao t»p> E|N> 
•mm^mK^mmxmKtmmKn ^tmm^ 
Cuany, A. (1971)» La liit%# contxt les nomatodes* Les mothodes 
ohysiftttt dt Jtuttt* In lot nematodes dot fulturei. 
iJournots fir«iif«itt» d*4%iidts ot d*infi«mtti»]i| Paris* 
3*$ Nov«)« Ftfiift Ftanf«s Association de Co^rainatlon 
374 
Culbreath, A»K«» R« Rodrlguez-Kabana and G« Morgari'-Jones (1985)* 
The use of hemlcellulosic waste matter for reduction 
of the phytotoxic effects of chitln and control of 
root-knot nematodes, Nematroplca 15 t 49-75• 
Daulton, RtA.C. and R.F. Curtis (1963), The effects of Taaetes 
spp, on Meloidoqyne jayani' 
Nematoloaica 9 i 35T*-362, 
v ayanica in Southern Rhodesia, 
Davide» R,G* and M,B, Castillo (1981), Cropping systems for the 
control of root-knot nematodes. In Proc, 3rd, Res, 
Plan, Conf, on root-knot nematodes, Meloidoovne SPP, 
leaionVl i 514-^7. ^ "^ ^ '^ 
Des^i, M,V., H.M, Shah and S.N, Pillai (1973), Nematicidal pro-
perty of some plant species, Indian J, Nematol, 3 t 
77-78, 
Desai, M,V,, H,M, Shah, S,N, Pillai and A,S, Patel (1979), Oil 
cakes in control of root-knot nematodes. Tobacco Res, 
5 : 105-108, 
Deshmukh, M,G, and S,K, Prasad (1969), Effect of water soluble 
extracts of oil cakes on the population of Hoplolaimu! 
indicus Shert 1963, Indian J, Ent, 3jL j 273-276, 
Devakumar, C,» 6,K, Goswami and B*K, Mukherlee (1985), Nemati-
cidal principles from neem (^zadirachta indica A, Jussi^  
Part I, Screening of neem kernel fractions against 
Meloidoqvne incognita, Indian J« Nematol, 15 t 121-124, 
Diomande, M, (1981), Root-knot nematodes on upland rice (Qrvza 
sativa and £, qlaberrina) and cassava (Manlhot escu-
lent^) in Jivory coast. In Proc, 3rd IMP Res, Plai^ 
Conf, on Root-knot nematodes. Meloidogvne spp. Re-
gions IV and V Ibadan, Nigeria i 37-45, 
Doncaster, C»C, (1962), A counting dish for nematodes, Nemato-
loqica 2 « 334-337, 
Duddington, C,L, and C,M,G, Duthoit (1960), Green manuring and 
cereal root eelworm. Plant Path. ^  s 7-9. 
Duddingtont C.L., C,0,R, Everard and CM.G, Duthoit (1961), 
Effect of green manuring and a predacious fungus on 
cereal roet-eelworm in oats. Plant Path, 10 t 108-109, 
375 
Egunjobi, 0*A. and M»A» Larinde (1975). Nematodes and maize 
growth in Nigeria. II. Effects of some amendments 
on populations of Pratvlenchus brachvurus and on 
the growth and produetion of maize CZ^aliays L.) 
in Ibadaa. Nefaatoi. Medlt. ^  t 65-73. 
Egunjobi, O.A. and S.O. Afolami (1976). Effects of neem (Aza'> 
dirachta indica) leaf extracts on populations of 
Pratvlenchus brachvurus and on the growth and yield 
of maize. Nematoloaica 22 t 125-132# 
Eno» C.F., W.G. Blue and J.M. Good Jr. (1955).. The effect of 
anhydrous ammonia on nematodes, fungi» bacteria and 
nitrification In some Florida soils. Proc. Soil. Sei. 
iijngiA JJ t 55-58. 
Feldmesser, J., D.I. Edwards, J.M. Epps, C M . Heald, W.R. Jenkins, 
H.J. Hensen. B. Lear, C.W. McBeth, E.L, Nigh and V.G. 
Perry (1971). Estimated croplosses due to plant para-
sitic nematodes in the United States. SUPPI. J. Nema-
tol* Special No. 1, Rept. Soc. Nematologists Committee 
on crop losses, 1970. 
Ferris, H. and S.D. van Gundy (1979). Meloidoavne ecology and 
host interrelationships. In 'Root-knot nematodes 
(Meloidoavne species)} systematics, biology and con-
trol.' (Eds.- F. Lamberti and C.E. Taylor) London and 
New York, Academic Press Inc. t 205-230. 
Giebel, J. (1982). Mechanism of resistance to plant nematodes. 
Ann. Rev. Phvtopathol. 2^ t 257-279. 
Gill, D.L. (1952). Effect of tung nut meal and parthion on ro©t-
knot nematode infestation* PI. Pis. Reptr. 36 i 18-21. 
Godoy, G«, Rtt Rodriguez-Kabana, R.A. Shelby and G. Morgan-Jones 
(1993)» Ghitin amendments for control of Meloidoavae 
p^nar.la in infested soil. II. Effects on microbial 
popUIition. Ntmatropica JL3 t 63-74. 
G^ mffitrs, F«J» iXfti)* A neaaticidal principle from the roots of 
® H^ionium hybrid. Phvteehemistrv 10 i 1945. 
Gemmeirs, F.J. (I.f72)« Xnestift *f the nematicidal activity of 
«(«>ttrlhttnyi and related compounds by light. Nemato-
,k3l&# M « 458-462. 
Gosoners, F.J. (1981}. iioltfifil interactions between nenatodet 
and plintt and %h%ix irtlevance to control. Ha/B i 9-24* 
Gomeers, F.J. and J«M» Gtttiif* ii9?3). Lethal effect of near 
itltr«¥iftl«t ilfht m gjratYlenchwi genetarant it9m reett 
376 
GonanerSy F*J.t J* Bakkers and L» Smlts (1980). Effect of singlet 
oxygen generated by the nematicidal compound a-tertht-
enyl from Tagetes on the nematode» Aohelenchus avenae« 
Nematoloalca 26 t' 369-375• 
Good, J.M. (1968). Assessment of crop losses caused by nematodes 
in the United States, F«A»Q« Pl« Protect Bull* 16 i 
37-40• 
Goswami, B.K. and G» Swarup (1971), Effect of oil cafee amended 
soil on the growth of tomato and root-knot nematode 
population, Indian Phytopath* 24 i 491-494• 
Gour, A.C. and S.K. Prasad (1970). Effect of organic matter and 
inorganic fertilizer on soil and plant nematodes* 
Indian J. ^nt« 32 i 186-188* . 
Gowda, D.N* (1972)* Studies on comparative efficacy of oil cakes 
on control of root-knot nematode Meloidogyne incognita 
chitwood (Abstr* of Thesis). Mysore J. Aqr.'"Sci* 62 t 
524-525, 
Gowda, D.N* and K»G*H* Shetty (1973). Studies on comparative 
efficacy of various organic amendments on control of 
root-knot nematode of tomato* Mysore J. Aar, Sci, 2 * 
419-423* 
Guiran, G. De ana L, Bonnel (1979). Influence de la matiere orga-
nlque du sol sur V infection de la tomate par Meloi-
doavne incognita et sur la multiplication etla conser-
vation du parasite* Mededelinqen Van de Faculfit Land 
bouwwetenschappen Ri.lksuniversiteJt Gent^ 44 i 289-297 • 
Gupta, D.C. and K* Ram (1981). Studies on the control method of 
Meloidogyne javanica infetting chickpea in different 
types 01 soil. Indian J* Nematol* 2i» 77-80. 
Hackney, RJ^» and O.J* pickerson (1975)* Marigold, castor, bean, 
and chrysanthemum as controls of of Meloidogyne ineca* 
nita and Pratvlenchus alien!, J. Nematol. 7 t &4-9Q. 
Ham««d» S»F» (1970). Notes on the effect of some organic addi-
tives on the incidence of root-knot nematode in tomato* 
Indian J* A<ar. Sci* 42 t 207-210. 
Hams, A.F* and G*D. WllKin (1961)* Observations on the use of 
predacious fungi for the control of Heterodera spp. 
f^nf APP^f ^^l^ i2 ( 51&-523* 
377 
Handa, D.K«» R«L« Mathur» B,N« Mathur and B.D. Yadav (1985). 
Ettlffiatlon of losses in barley due to cereal cyst 
nematode in sandy and sandyloan soils• Indian J* 
Neaatol^. ^  t 163-166 • 
Handeie* M«J. (1971)• Synthese* spectra en nematicide activi-
teit van, 1,2 - dithienylethenen l-fenyl-2-thienyl-
ethenen« Diss. Univ* Utrecht. The Netherland, 91 pp. 
Haroon, S. and G.C. Smart Jr. (1983). Root extracts of pangola 
digit grass affect egg hatch and larval survival of 
Meloidoqvne incognita. J. Nematol. 15 t 646-649. 
Hasan, N. (1977). Effect of oil cakes, sawdust and certain 
chemical compounds on the development of root-knot 
on eggplant and tomato. Ph.D. Thesis, A«M.U.,Aligarh, 
222 p. 
Hasan, N. and S.K. Saxena (1974). Effect of different concen-
trations of commonly plant occurring phenolic com-
pounos on the lasrval hatching of root-knot nematode 
Meloidogvne incognita (Kofold and White) Chitv/ood 
(Abstr.j. Proc. I Ann. Meet.. Soc. Adv. Bot. 24 pp. 
Haseeb, A., M.A. Siddiqui and M.M, Alam (1984a). Toxicity of 
latex-bearing plants to phytonematodes• In - * Envi-
ronmental and biotic-interaction (Eds.- A.K. Datta-
gupta and R.P. Maleyvar). Indian Association of 
Environmental Biologists.; 67-71. 
Haseeb, A. and M.M. Alam (1984). Use of chopped floral plant 
parts in suppressing population of plant parasitic 
nematodes. Indian J. PI. Pathol. 2 i 194-195. 
Haseeb, A., M.M. Alam and A.M. Khan (1984b). Control of plant 
parasitic nematodes with chopped plant 4.eav£^ s. 
Indian J^ PI. Pathol, g t 180*181, 
Haseeb, A#, M,»M» Alant A»M, Khan and S.K. Saxena (1978). Nena-
t9dt population as influenced by soil amendments. 
BSMBISL i 152-155. 
Htaid, C.My and Q^W* iurton (l%8)t Effect of organic and in-
erganic nitrogen en nematode populations on turf. 
fh g|gf l^ fP^ ?f ^  t 46-48. 
Hoant Ltl Thi and R#G* Davido (1979)• Nematicidal properties of 
soot^oxtfocti of seventeen plant species on Meloldo^ 
qvno incognita* Philippine Agriculturist 62 i 285-295i 
378 
Hornickt S.B*t I«*J» Sikora^ S*B« ^terrett, J»J. Murray^ P.D. 
Mllinerr W.D* Burge* D. Colacicco^ J.F. Pa;r> R»L. 
Chanty and G»B« Willson (1984). Utilization ©f 
sewage sludge compost as a soil conditioner and 
fertilizer for plant growth. Aqr. Information Bull. 
ARS, USDA No. 464, 32 p;' 
Howard, H.W. (1965). Eelworm-resistant varieties* In-*Plant 
N«matoloav* (Ed.-J«F# Southey). Tech. Bull. No. *f 
Mln. Agr.Tish. Food, HMSO London t 262-268. 
Huebner, R.A., R* Rodriguez -^ Kabana and R.M. Patterson (1983). 
Hemicellulosic waste and urea for control of plant 
parasitic nematodesi Effect on soil enzymes activi-
ties* Nematropica 13 t 37-54, 
Hunt, O.J. and R.N. Peaden (1972). Resistant plants combat the 
alfalfa nematode. Crops and Soils 24 i 6-7. 
Hutchinson, M.T., J.P. Reed and D. Pramer (I960). Observation* 
on the effects of decaying vegetable matter on nema-
tode populations. PI. Pis. Reptr. 44 t 400 - 401. 
Hutchinson, M.T., J.P. Reed, H.T» Streu, A«A. Edwardo and P.H. 
Schroeder (1961). Plant parasitic nematodes of New 
Jersey. New Jersey Agr. EXP. Sta. Rutgers. Bull. 796. 
Ismail* W., M.R. Kirmani, M.M« Alam and A*M. Khan (1976), Con-
trol of phytophagous nematodes with oil cake amend-
ments around the roots of different varieties of 
tomato in field. Proc. Nat. Acad. Sc. India 46B t 
165-168. 
Jain, R.K. and D.S. Bhattl (1978). Effect of Meloidogvne lava-
on the yield of brinjal and tomato. Stmatol. 
edit, (g» t 243-246. 
Jtnth, A. and M.S. Lamberti (1983). Uso de la torta de higue-
rillo como nemeticida en almacigos de cafe. Revist^ 
Cafetalera No. 232 j 28-29. 
Jenkinsf W^R. (1960). Control of nematodes by physical methods. 
In * 'Nenatology* (Eds. J«N« Sasser and W.R. Jenkins) 
Univ. North Carolina Press, Chapel Hill t 443-446. 
Johnson, l.«F» (1959), Effect of the addition of organic amend-
Bients to soil on root-knot of tomato. !• Preliminary 
Roptrt* PI. Dis> RoBtr. 43 i 1059-1062. 
379 
Johnson» L.F. (1962). Effect of the addition of organic amend-
ments to soil on root-knot of tomatoes.II. Relation 
of soil temperature, moisture, and {?•• Phytopathology 
bg I 410-413* 
Johnson, L.F» (1963), Temperature as a factor in the control of 
tomato root-knot with oat straw. Phytopathology 53 t 
879. 
Johnson, L,F« (1971), Influence of oat straw and mineral ferti-
lizer soil amendments on severity of tomato root-knot. 
PI. Pis. RePtr. ^  t 1126-1129. 
Johnson, L.F, (1972). Effects of organic mulches upon the inci-
dence of root-knot in potted tomato plants (Abstr.). 
Phytopathology 62 t 767. 
Johnson, L.F, (1974), Extraction of oat straw, flax, and amended 
soil to detect substances toxic to the root-knot nema-
tode. Phytopathology 64 t 1471-1473. 
Johnson, L.F., A.Y. Chambers and H.E. Reed (1967). Reduction of 
root-knot to tomatoes with crop residue amendments in 
field experiments. PI. Pis. Reptr. 51 t 219-222. 
Johnson, L.F, and N,B. Shamiyeh (1975), Effect of soil amendments 
on hatching of Meloldoqyne incognita eggs. Phytopatho-
logy 65 I 1178-1181. 
Khan, A,H. (1981), Studies on land management practices on popu-
lation of nematodes.Ph,P. Thesis, AMU, Aligarh, 224 p. 
Khan, A.M. (1969). Studies on plant parasitic nematodes associattdi 
with vegetable crops in Uttar Pradesh. Final Tech, Re-
port PL»480 Scheme (1-11-64 to 31-10-1969). Grant No. 
F.G-In-225. Project No. A7-CR-65, Pepartment of Botany, 
A»M«y«, Aligarh, India* 
Khan, AtM.f A* Adhami, Z.A. Siddiqi and S.K. Saxena (1966). 
Effect of different oil cakes on hatching of larvae 
and on the development of root-knot caused by Meloido-
qyne incognita (Kofoid and White) Chitwood 1949. Pro'c. 
TTlnt* Svmi^m PI. Path.* New Pelhi 65 p. and Pl» Pit, 
prebieffis !S82->588 PP. 
Khan, A.M., M.M. Alam« Z.A. Siddiqi and S.K. Saxena (1976). 
Efficacy el nenatieides and oil-cakes fer the control 
of phyte-para$itlc nematodes in nurseries of perennial 
plants. Geebtes 3 j 78-81, 
380 
Khan» A.M. and S.K. Sax«na (1980). Effect of certain farn 
practices on population of nematodes. J. Environ. 
f^ fg. J^  t 12-16. 
Khant A«M«p S.K. Saxena and M«M. AXasi (1972). A new device 
for rapid picking of nematodes from mixed population 
in aqueous suspension, Indian J. Nematol. 2 t 79-80. 
Khan» A.M.» S.K* Saxena and Z.A. Siddiql (1971). Efficacy of 
Taqetes yrecta in reducing root-infesting nematodes 
of tomato and okra. Indian Phvtopath. 24 i 166-169. 
Khan» M.W*» A.M. Khan and S.K. Saxena (1973)* Influence of 
certain oil-cake amendments on nematode and fvmgi in 
tomato field• Acta Bot. Indiea J^  t 49-54. 
Khan» M*W.» A.M. Khan and S.K. Saxena (1974a}. Rhizosphere fungi 
and nematodes of eggplant as influenced by oil cake. 
Indian Phvtopath. 21 t 480-484. 
Khan, M.W., A.M. Khan and S.K. Saxena (1979). Suppression of 
phytophagus nematodes and certain fungi on the rhizos-
phere of okra due to oil-cake amendments. Acta Bot. 
ji^ ndica 2 » 51-56, 
Khan, M.W., M.M« Alam, A.M. Khan and S.K. Saxena (1974b). Effect 
of water soluble fractions of oil-cakes and bitter 
principles of neem on some fungi and nematodes, ^ cta 
Boto Indiea g t 120-128. 
Kirmani, M«E. (1977). Studies on the role of fungi from decoia-
posed oil-cakes on root-knot development on eggplantsf 
Solanum roelonoena. Ph.D. Thesis, Department of Botany, 
AMU, Aligarh, 145 p. 
Krishnappa, K. (1985). Nematology in developing countries, 
India - IMP Region VII. In *An Advanced Treatise on 
Melieidocnme. Vol. I t Biology and control,* (Ed.-J.N. 
sasstr and C.C* Carter), North Carolina Graphics, 
Raleigh I 379*^98* 
Lil* A., a«S« Yadav and R.P. Nandwana (1977). Effect of ehepped 
leaves of various plants and sewage sludge on the plant 
ftWilli and renifern nematode» Retvlenehulus reniformit * 
Lamberlit f« Cit7t|« ehemital and cultural methods. In«*Reot-knet 
j« species)! Systematies, bielofy 
and New York, Academic Press Int. 
ilt»A%«#tt (Mei#iiieaYne s ecies) f ste aties, iel f  
m4 mtm^W^mmTti -I 405*422. 
381 
Lear, B. (1959). /^plication of castor pomace and cropping of 
castor beans to soil to reduce nematode populations. 
PI* Pis* Heptr. 43 t 459*.460. 
Linford, M.B.j, F.Y. App and J.M. Oliveira (1938). Reduction of 
soil population of root-lcnot nematode during decompo-
sition of organic matter. Soil Sci. 45 i 127-140. 
Mankau, R. (1962), The effect of some organic additives upon a 
soil nematode population and associated natural enemies. 
Nematoloqica J. * 65-73. 
Mankau, R. (1963). Effect of organic soil amendments on nematode 
population. Phytopathology 53 t 881-882, 
Mankau, R. (1968), Reduction of root-knot disease with organic 
amendments under semifield conditions. PI. Pis. Reptr. 
52 t 315-319. 
Mankau, R. (1980). Biocontrolt Fungi as nematode control agents, 
J. Nematol. 12 i 244-252. 
Mankau, R. and R,J. Minteer (1962), Reduction of soil population 
of the citrus nematode by the addition of organic ma-
terials. PI, Pis. Reptr. 46 t 375-378, 
Mankau, R, and S, Pas (1969). The influence of chitin and chitin 
amendments on Meloidoqyne incognita.J, Nematol, J. t 
15-16. 
Mankau, R, and S. Pas (1974), Effect of organic materials on 
nematode bienomics in citrus and root-knot infested 
soli* Indian J, Nematol, 4 s 138-151, 
Mathur, V.K, and S,K» Prasad (1973), Control of Hirschmaniella 
fgygiit attoeiated with paddy* Indian J. Neaatol, 3 t 4-lo7 "* 
Mian I IJimp G« God9y» E#A« Shelby, R. Rodriguee «• Kabana and 
<3« M*rgan*Jtnts (1982), chitin amendments for control 
^f MftloidoavRii »3g»naria in infested soil, Nematropica 
JL2 I 71«84r 
Mian» I»H. and R, Rodiri9ti«z«Kabana (1982a). Soil amendments with 
oil eaket aii<t «hi«li*fi Utter for control of Meloidogyna 
arenaria* Naaatroyi^ iea j^ g : 205-220. 
382 
Mian, I.H, and R, Rodriguez-Kabana (1982b). Organic amendments 
with high tanin and phenolic contents for control of 
Meloidoqyne arenaria in infested soil. Nematropica 
Mian, I#H. and R» Rodxiguez-Kabana (1982c). Survey of the nema-
ticidal properties of some organic materials available 
in Alabama as amendments to soil for control of Meloi* 
doavne arenaria. Nematropica 12 t 235-246. 
Miller, P.M. (1978), Toxicity of homogenized leaves of woody and 
herbaceous plants to root lesion nematodes in water and 
in soil. J. Am.^ Soc. Hort. Sci. 103 t 78-81, 
Miller, P.M. (1979). Vegetable oils as protectants against nema-
tode infestations. J. Nematol. 11 t 402-403. 
Miller, P.M., D.C. Sands and R. Rich (1973a). Effects of indus-
trial mycelial residues, wood fiber wastes, and chitin 
on plant parasitic nematodes and some soil borne disw 
eases. PI,. . Pis. Reptr. 57 t 438-442, 
Miller, P.M. and G.S. Taylor (1970), Nematicidal control of He-
terodera tabacuro. Phytopathology 60 t 411-414, 
Miller P.M., G.S. Taylor and S.E. Wlhrheim (1968). Effect of 
cellulosic soil amendments and fertilizers on Hetero-
dera tabaccum. PI. Pis. Reptr. 52 » 441-445. 
Miller, P.M. and L.V. Edington (1962), Effects of paper and saw#. 
dust soil amendments on meadow nematodes and subsequent 
Verticillium wilt of tomato,PI, Pis. Reptr. 46 % 745-7411 
Miller# P*M» N»C» Turner and H. Tomerlinson (1973b). Toxicity of 
leaf and stem extracts to Tvienchorhvnchus dubius* j[# 
" i*tol. ^ I 173-177* 
MlHfrt P#Mf and S*irf«ihrheim (1966). Invasion of roots by 
M^tffya^ara tabaeum reduced by cellulosic amendmentt or 
f*rtiJllz«rs in soil, Phytopathology 56 t 890 • 
Misray S»Dt m4 StK* Prasad (1973). Effect of water extracts ©f 
9ihmm94 «*!£•• #n tiie seeond stage larvae of M*loidoqviif 
ineo^ilf It diffestnt concentrations and expesutt 
times* ^ndian J A En-^ o»el* 35 t 104-106. 
383 
Mlsra, S.D. and S,K* Prasad (1974). Effect of soil amendments 
on nematodes and crop yields* I, Oil-seed cakes, orga-
nic matter, inorganic fertilizers and growth regulators 
on nematodes associated with wheat and their residual 
effect on miaa* Indian J. Nematolt 4 t 1*9• 
Mohammad, H,Y,, S.I. Husain and A.J. Al-Zarari (1981). Effect of 
plant extract of some poisnous plants of Iraq on morta-
lity of citrus nematode, Tvlenchulus semipenetrans» 
Acta Bot« Indica Jg i 198-20S1 ~ 
Moore, E.L. (1960). Some problems and progress in the breeding and 
selection of plants for nematode resistance. In-*Nemato«w 
logy*(Eds. J.N. Sasser and W.R. Jenkins) Univ. North 
Carolina Press, Chapel Hill t 454-460. 
Mukherjee, S.N. and N.C. Sukul (1978). Nematicidal action of three 
species of wild herbs. J. Res. India 2 t 12, 
Muller, R. and P.S* Gooch (1982). Organic amendments in nematode 
control. An examination of the literature.Nematropica 
j ^ t 319-326. 
Muzzarelli, R.A.A. (1977)• Chitin. Pergamon Press, Oxford. 309 p. 
Nath, A., N.K. Sharma, S. Bhardwaj and C*D. Thapa (1982a). Nema-
ticidal properties of garlic. Nematoloaica 28 i 253-255. 
Nath, R., M.N. Khan, R.S. Kamalwanshi and R.P. Dwivedi (1982b). 
Effect of Argemone roaxicana on Meloidocrvne. iavanica 
in okra (Abelmoschus escvrTehtusJ, Indian?. Nematol» 
, 205-208^ 
Nene, Y.L. and K. Kumar (1967). Nematostatic properties by 
'jqeron linifoljus extracts. Indian Phvt»path>i 20 t 
f2—174 . w. 
Htney y.L* «nd P«N* Thapaliyal (1966). Neaatocidal properties of 
Attaqallis arvensis L. extracts. Indian Phvtopathir 19 i 
NetscheXf C# and D*P« Taylor (1979). Physiologic variation within 
tht genus Meloid^gYnf and its implications on integra* 
t^4. eontroi, m * »ii«©t*«knot nematode (Meloideflvae 
fp«$i«s)$ tystfmitics, biology and control', London 
aniei N«w Y©rk» Aeaderaic Press Inc. t 269-293. 
384 
Noe, J.P. (1986). Cropping systems analysis for limiting losses 
due to plant parasitic nematodes t guide to research 
methodology. North Carolina State Univ» Graphics, 
Raleigh, North Carolina, USA J 1-18 
Nollen, H.M. (1964). The effect of crop rotation and organic 
manure against Heterodera rostochiensis WollenwebiKC. 
Nematoloqica 10 t 73. 
Norton, D.C* (1978). Effects of agricultural practices on nema-
tode populations. In- 'Ecology of plant parasitic 
nematodes' (Eds. - D.C. Norton), John Wiley and Co., 
New York i 204-210. 
Norton, D.C. (1979). Relationship of physical and chemical fac-
tors to populations of plant parasitic nematodes. Ann. 
Rev. Phvtopathol. ^ t 279-299. 
Nusbaum, C.J. and H. Ferris (1973). The role of cropping systems 
in nematode population management. Ann. Rev. Phvtopathol 
2J, ! 423-440. 
Ogunfowora, A.O. (1976). Research on Meloidoovne at the institute 
of agricultural research and training. Univ. of Ife, 
Moor. Plantation, Ibadan. In Proc. 1st IMP Res, plan. > 
Conf» on root-knot nematodes. Melbicloqvne spp^ Region 
IV. 7-11 June* Int. Institute Trop. Aar. 8 9-14. 
Olthof, T.H.A., C.F. Marks and J.M. Elliot (1973). Relationship 
between population densities of Pyatvlenchus penetrans 
and crop losses in flue-cured tobacco in Ontario. J^ " 
Neatatol. 5 t 158-162. 
Olthof t T.Hf^A. and J.W. Potter (1972). Relationship between popu-
latien dtnsities ©f Meloidoovne hapla and croplosse* in 
syR)mfr*»aturing vegetables in Ontario. Phytopathology | £ I 981^986* '"•' •••""'*^— ^ 
Olthof# T«il»^ «Rd J#W# F#tt«r (1973). The relationship between |^*|^Ml«tl0n ^•n«lti«s of Pratvlenchus penetrans and 
tif9|^i#tst$ in sttiner-ndturing vegetables in Ontario. 
0VlWf,^,l^9lfgV ^^  II » 5'77*582. 
Olthofi TflitAtt JfWf Pottos and E«At Peterson (1974), Relationship 
b t w i o n population dtnsities of Heterodera schaehty 
anfl iotsos in vogettblo crops in Ontario. Phvtopatho-
loay 6fl $ 549-554* 
385 
Oostenbrinkt M. (1960). Population dynamics in relation to 
cropping* manuring and soil disinfection. In- •Nemato-
logy (Ed. J.N* Sasser and W.R. Jenkins). Univ. of 
Carolina Press Chapel Hill | 439-^42. 
Orr, C.C. (1984). Assesraent of cotton losses in Western Texas . 
caused by Meloidogyne incognita. Plant Disease 68 % 
284*285. 
Panset V. G. and P.V* Sukhatme (1978). Statistical methods for 
agricultural workers. (Revised by P.V. Sukhatme and 
V.N. Amble)» I.C.A.R., New Delhi t 347 p. 
Paruthi, I.J. and D.S, Bhatti (1985). Estimation of loss in yield 
and incidence of /\nquina tritici on wheat in Haryana 
(India). Int. Nematol. Network Newsl. 2 t 13-16* 
Patel, R.M« and M.V. Desai (1964). A possible control of root-knot 
nematoda, PI. Pis. Reptr. 48 t 167-168. 
Peachy, J.E., (1965). Chemical control. In-*Plant Neraatology' 
(Ed»- J.F. Southey) Tech. Bull, No. 7 Min Agr. Fish. 
Food, HMSO, London. 
Pillai, S.N.^M.V. Desai and H.M. Shah (1974), Antihelminthic 
properties of punnakai cake (Calophylluro inophvllum). 
Indian J. Mvcol, PI. Pathol. 4 t 145-150. 
Ponchillia, P»E* (1972), Xiphinema americanum as affected by 
soil organic matter and pojfosity, J. Nematol. 4 t 189-
193. 
P©tter» J#W* and T»H»A» Olthof (1974). Yieldlosses in fall-
ffitturing vegetables relative to population densities 
^^ f^ft^ylfyg^M» penetrans and Meloidogyne hapla. 
Pxasadt J*S*» M»$« Panwai^ and Y.S, Rao (1984). Studies on the 
€©iltt#l ©f Mtleideavne qraminicela on rice. Nematol. 
Prata^t S»K« S»Dt Mls)i»« and A»C« Geur (1972). Effect of soil 
aiieiiclBitn'ls ofi neRtt^des associated with wheat followed 
fey nifli9 Aftcl MiiXA* f^Bdiaifi J» i»nt. 3^ t 30T-311. 
Pt9tf J»C. and tJ»M« K^ r^npxeliit (1983). Effects of yg^ zadiraehta 
indt€a, Haan^ft aftdnJata «nd Hannoa klaifttana ittd ftx*> 
lialli «i tirirfSIIllf if Mtlepyvfte iifiBJea juvtnllet 
t@ piivttirat* tc—toy*»tt» ReVtte at N«iiitii3.^ ffa>» 6 t 
330*332» 
386 
Rajvanshi* I.y M>K« Varma and B«S. Yadav (1985)• Nematostatic 
properties of Tagetes patula L. aqueous leaf extracts 
on Xlphinema bislrl Siddiql> 1959. Indian J. Nematol. 
15 JT5§SI^. 
Ram, K. and D.C» Gupta (1980). A note on the efficacy of fresh 
neem leaf extract in the control of Meloidogyne jaya-
nica infecting chickpea (Cicer arietlnumj« Indian J« 
ly&inatol. 10 t 96-98, 
Ram, K. and D.C. Gupta (1982). Efficacy of plant leaves, nema-
ticides and fertilizers alone and in combination against 
Meloidogyne .iavanica infecting chickpea (Cicer arieti-
num L«). Indian J« Nematol. 12 t 221-225. 
Rao, B.H.K. and S.K. Prasad (1969)o Effect of water extracts of 
oil-cakes on Rotvlencl)ulus yenifoymis Linford and 
Oliveira, 1940. Indian J. Ent. 31 i 88-91* 
Rao, K.N. and B.S. Parmar (.1984). A compendium of chemical consti-
tuents of neem, Neem Newsletter 1 t 39-46, 
Reddy, D.D.R. (1985a), Analysis of crop losses in tomato due to 
Meloidogyne incognita. Indian J. Nematol. 15 : 55-59. 
Reddy, P.P.R. (1985b). Estimation of crop losses in peas due to 
Meloidogyne incognita. Indian J. Nematol. 15 i 226. 
Reninger, G.» J. Coffey and B.'Sokoloff (1958). Effect of hydro* 
genated fish oils on citrus-tree destroying nematodes* 
PI. Dist Reptr. 42 t 1057-1065, 
Resckt D.V#S»f ReD» Sharma and J, Pereira (1982). Efeito d« 
quinzt especies de adubos verdes, na capacidade dp 
rtttneiiO de agua e no controle de nematodes» em lato-
•«•!# vtxnelho-escuro sob cerrado. Pesqulsa Aqreoe^ 
mmU U^^H^i^^ 11 « 459^67. 
Bit««ri M« CJl9T#)f ies consequences des pratiques euturale« tur 
le» #Cf«ni8ms du sol. ^ H II. SROP/WPRS N O . 3 » 7-19. 
Rodxigutz«KfbanSf Ii«» G» Godoy, G. Mergan*Jones and A» Shelby 
Cif83)# The deteJFmination of soil chitinase activity. 
C^ndltiont f»r attay and ecological studies. Plant and 
Sail jSjl I 93«»106# 
RodrigueZ'^Kabanat h»§ G» Morfan^Jones and B. Ownleyfintii (19S4). 
387 
Roy, A«K. (1976). Effeet of decaffeinated tea waste and water 
hyacinth compost on the control of Meloidogyne qrami-' 
nicola on rice. Indian J« Nematol» 6, t 73-77. 
Roy» A.K. (1979). Control of root-knot of jtite with decaffeinat-
ed tea waste and water melon hyacinth compost. Indian 
Phvtopath. ^  t 365-368. 
Saka» VoW. (1978). Waste mycelium, sewage sludge and crab chitin 
as soil amendments to control plant parasitic nematodes 
Meloidogyne incognita and Pratvlenchus penetransCAbstr.) 
C.A.B. SgF"! 5 p». 
Sasser, J.N. (1979). Economic importance of Meloidogyne in 
tropical countries. In- *Root-knot nematodes (Meloido-
gyne species), systematica, biology and control' (ed.-
F. Lamberti and C.E. Taylor), Acad. Press Inc., N. 
Carolina State Univ. t 359-373. 
Sasser, J.N. (1980). Root-knot nematodes i a global menace to 
crop production. Plant Disease 64 i 36-41. 
Sayre, R.M. (1971). Biotic influences in soil environment. In -
'Plant Parasitic Nematodes* Vol. I (eds.- B.M. Zuckerman 
WoF. Mai and R.A. Rohde), Acad, Press, New York and 
London t 235-256. 
Sayre, R.M. (1980a). Biocontroli Bacillus penetrans and related 
parasites of nematodes. J. Neiiatol. 12 i 260-270. 
Sayre, R.M. (1980b). Promising organisms for biocontrol of 
nematodes. Plant Disease 64 t 526-532. 
Sayre, R.M., Z.A. Patrick and H.J. Thorpe (1965). Identification 
of selective nematicidal compounds in extracts of plant 
residues decomposing in soil. jNematologica 11 t 263-26i« 
Stinhorst, J»W. (1970). Dynamics of population of plant parasltii 
nematedes. Ann. Rev. Phvtopathol. B t 131-156. 
Sfn» A«C. (1958). Nematodes attacking vegetable crops. Indian 
i^-gaJUaS » 311*312. 
Siddiql, ZtA»# A«M» Khan and M.W. Khan (1976). Contrei of |ylfn»» 
rfcttjghYWghus ^ tassieae by the application of oil-eakes. 
leal>t»I» ^  t 145-149. •fuifflSI 
Sikora, R*A*# iUS* Singh and K, SitaramaS,ah (1973). Control of 
r«>t«>lcni9t thr^ufh #3ffanic and inerganic toil amendmentt« 
$• Eff««t ®f rice h^fk and sugarcane bagasse. Harvana 
ii.m%t s^i^ft.a»i23«i27. 
388 
Singh, R.S. (1965). Control of root-knot of tomato with organic 
soil amendments. F.A.Q. Plant Prot. Bull. 13 i 35-37. 
Singh, R.S., B. Singh and S.P.S. Beniwal (1967). Observations 
on the effect of sawdust on the incidence of root—knot 
and yield of o^ kra and tomatoes in nematode infested 
soil. PI. Pis. Reptr. 51 i 861-863, 
Singh, R.S. and K, Sitaramaiah (1966). Incidence of root-knot of 
okra and tomatoes in oil cake amended soil. PI. Pis. 
Reptr. 50 t 668-672. 
Singh, R.S. and K. Sitaramaiah (1967). Effect of decomposing : ' " 
green leaves, sawdust and urea on the incidence of 
root-knot of okra and tomato. Indian Phvtopath. 20 t 
349-355. 
Singh, R.S. and K. Sitaramaiah (1970). Control of plant para-
sitic nematodes with organic soil amendments. Pest. 
Artie. News Summs 16 t 287-297. 
Singh, R.S* and K. Sitaramaiah (1971a). Control of root-knot 
through organic and inorganic amendments of soil i 
Effect of oil cakes and sawdust. Indian J. Mvcol. PI. 
Pathol. JL I 20-29. 
Singh, R.S. and K. Sitaramaiah (1971b). Control of root-knot 
through organic and inorganic amendments of soil t 
Effect of sawdust and inorganic nitrogen. Indian J. 
Nematol. JL : 80-84. 
Singh, R.S. and K. Sitaramaiah (1973). Control of plant parasi-
tic nematodes with organic amendments of soil. Final 
Teeh. Rept. PL-480 Scheme Project No. A7-CR-223. Grant 
No. FG"'In*309. Res. Bull. No. 6 Exp. Sta. and College 
of Agtuy ^tit Pant Univ. Agr. and Tech. Pantnagar, 
Indlia I 2$f 1^ . 
Situsamaiahf K^ (19Ti)» Control of root-knot nematodes with 
off«ni@ •«il amendments. Indian Farmers Digest 1^ i 19*2S 
Sitaramaiahf K« and R«S» Singh (1977). Response of plant para-
sitic ntnattdtt and soil nematodes to extracts of 
amended foil» fa^tnaaar J. Res. 2 i 153-157. 
SitavDMaifthf K. and E.S« Singh (1978a). Role of fatty acids in 
naatfOfa fakt tpplltd as soil amendment in the control 
of nematodes. Indlafi J. Aar. Scl. 48 i 266-270, 
389 
Sitaramatahf K. and R«S. Singh (1978b)• Effect of organic amend-
ments on phenolic content of soli and plant and response 
®^ Meloidogvne -layaniea and its host to related compou-
nds« Plant and soil 50 t 671-679. 
Sitaramaiah, K»,R.S» Singh and B.P. Pal (1974). Effect of extracts 
and distillates of amended soil on the activity of 
Meloidogvne ,-|avanica. Indian J. Mvcol. PI. Pathol. 4 t 
138*144. "" 
Sitaramaiaht K.f R.S. Singh and K.P. Singh (1969). Induction of 
ovovlviparity in Meloidogvne iavanica by fatty acid 
solutions. Recent Proa, in Microbiol. 8 i 267-275. 
Slootweg, A.F.G. (1956). Root rot of buJbbs caused by Pratvlenchus 
and Hoplolaimus spp. Nematoloaica JL t 192-201. 
Smart, G.C. Jr. (1969). Control of nematodes on turfgrass and 
ornamental plants. In Proc. Symp. Trop. Nematol. 29 
Nov. - 1 Dectf 1967, Agr. Exp. Sta. Mayagiiez campus, 
Univ. of Puerto Rico j 68-79. 
Southey, J.F. (1965). Physical methods of control. In- 'Plant 
Nematology' (ed.- J.F* Southey) Tech. Bull, No. 7, Min. 
Agr. Fish. Food, HMSO, London t 246-261. 
Southey, J.F. (1970). Laboratory methods for work with plant and 
soil nematodes. (ed«-J.F* Southey) Tech. Bull. No. 7, 
Min. Agr. Fish. Food, HMSO, London. 
Southey, J.F. and G.G* Samuel (1954). Potato root-eelworm. I. , 
A review of the situation. 2. Research in progress. 
Min. Agr. Fish. N.A.A.S. i 12 p. 
Srivattava* A»S«» R.C. Pandey and S. Ran (1971). Application of 
#SfAni€ amendnents for the control of roet*knot ntffia-
••©•» Meloidoirvne Iavanica (Treub). Labdev. J. Stl. and 
Stai^ tif C« C<^ i^S|» Plantesy^doaoienes eg skadedyremsdkonomlskebt-
ty^ Rlnlf I land feruget. Tldsskr. Landokon* Yr. 1953 i 
229*^ s44» 
St t ln tx i 0* iJlf4JtJ« l^iia*t«ci« i a r a s l t l e on and associated with 
ro©ti m watlf^id (Ta^ietes hvbrlda).Prec» Biol* See, 
Wafh# | 3 | I 32*34» 
S t e t t t l p G«J« and P«S» SaleHiaiii (1961). Tdxlclty of plant taps 
to tht a»»at#iti^mnittiltff ii^^^fPm* m^nfmH^n 
3JU 
Sukul, N.C«, P.K» Das and G.C. De (1974), Nematlcidal action 
of some edible crops. Nematoloaica 20 : 187-191• 
Swarup, G. and A»R. Seshadri (1974), Nematology in India -
Problems and Progress* In- 'Current Trends in Plant 
Pathology^ (eds.- S.P. Raychaudhuri and J.P, Varma). 
Pub » Botany Department, Lucknow University, Lucknow, 
India* 
Swarup, G» and R.D, Sharma (1967). Effect of root extracts of 
Aspar^9us racemosus and T^g^tes erecta on hatching 
of eggs of Meloidoqvne layanica and Meloidoqyne 
arenaria. Indian J. EXP. Biol. 5 t b"^* 
Taylor, A.L. (1967).'Introduction to research on plant nemato-
logy* , Food Agric. Org., UN, Rome. 
Taylor, A.L. and L.A. Nelson (1981). Ecology of Meloidoqvne 
species of agricultural soils. In Proc. 3rd Plan* 
Conf. on root-knot nematodes, Meloidoqyne spp.T~ 
Region VI, 20-24 July 1981, IMP, Raleigh, NC, USAi 
178-181. 
Taylor, C«E. and A.F. Murant (1966). Nematicidal activity of 
aqueous extracts from raspberry canes and roots. 
Nema;toloqica 12 t 488-494. 
Thakur, R.S., B. Singh and A. Goswami (1981). E. Review Article. 
E. 1. Azadl3 
3 t 135-140J 
£• irachta indica A. Jusa j A review. CROMAP 
—J 
Thomas, S.H. (1978). Population densities of nematodes under 
seven tillage regimes .J. Nematol. ,10 t 24-27. 
Tiyagi, S.A»f J* Mukhtar and M.jyi. Alam (1985). Preliminary 
studies on the nematicidal nature of two plants of 
the family coapositae. Int. Nematol. Network Newsl. 
g t lf-21. 
Toidt, Y. and H« Moriyana (1978). Effects of marigold on the 
control of nematodes in mulberry. 2 s Nematicidal 
effects #f the maxican marigold by soil application. 
Asia SeriCOleqicaS Japan No. 105 t 129-133. 
Teii«rlin, A*H« Jr« and G«C. Smart (1969)* The influence of 
ojrganie toil aMeiidments on nematodes and other soil 
organism* (AbftT*). J. Nematol. 1 i 29-30. 
Trivedi, PtC.,A. Bhatnagav and B. Tiyagi (1978). Control of 
ro»t«>knot naiiatiiit on CapsiguiBi annuum by application 
of oil-vake4aa4ifi FJ^YffiiSTll i 75-76. 
391 
Tyler» J. (1938). Procteding* of the root-knot nematode 
conference held at Atlanta, Georgia.Feb. 4, 1938. 
Suppl. PI. Pis* Re&tr* ^09 t 135-151. 
Uhlenbroelc^ JJA* and JrD, Bljloo (1958). Investigations on 
nematicides. I. Isolation and structure of a nemati-
cidal principle occurring in Taoetes roots. Re Tray 
Chim Pavs-Bas Belg. 77 i 1004-1009. 
Uhlenbroek, J.H. and J.D. Bijloo (1959). Investigations of 
nematicides. II. Structure of a second nematicidal 
principle isolated from Tagetes xpQts.. Re Trav Chipi 
pays - Bag Belg. 2§ * 382-390. 
Uhlenbroek, J.H. and J.D. Bijloo (i960). Investigations on 
nematicides. III. Polythienyls and related compounds. 
Re. Trav. Chim. Pavs-Bas. Belg. Tg t 1181-1198. 
Van Berkum, J*A. and A.R. Seshadri (1970)# Some important 
nematode problems in India. 10th Int. Nematol. Symp. 
of the European Soc. of Nematoloqists (Italia). 
Van Berkum, J.A* and H. Hoestra (1979). Practical aspects of 
the chemical control of nematodes in soil. In - 'Soil 
Disinfestation* (ed.- D. Mulder), Elsevier Sci. Pub. 
Amesterdam : 53-54. 
Van der Laan, P»A. (1956). The influence of organic manuring 
on the development of tht potato root-eelworm, 
' Heteredera irostochiensis. Nematoloqica JL t 112-125. 
Van Gundyf $*D* {X9J&) tt Effect of soil environment on root-knot 
activity and distribution. In Proc. Res. Plan. Conf. 
«n ir®ftt«knot nematode, Meloidogyne 8pp«# 29 Jan* -
2 f«J9f e«lr© Univ* IMP. Contract No. AlD/ta-C*1234, 
H«»it#l,* E9f« Centre., Cairo Univ. t 68»73, 
Van Gyndy, S.0^ m^ M.Vt MeKenry (1977). J\ction ©f nematicides. 
In* *^ Fiaiit pii«ai« an Advanced Treatise*» Vol. I^ 
(•d»«* Jtlik Httsfull. and E.B. Cowling), Acad* Press 
Im* ll*Yt» $tii«*Fran$iSfo, London t 263-283* 
VAts«Jt9« iA$A* {19^T)f ttm nenaticidal p«wer of ammonia. Nemate-
VijayftlaxRi^ K»# H«lt Gaui^  mid B«K» Qoswami (1985). Neem for 
the contf®! @f plant parasitie nematode*. Neem Newsl. 
392 
Vijayalaxmit K.» S.D. Mishra and S.K. Prasad (1979)• Nematicldij 
properties of some indigenous plant materials agaifist 
second stage juveniles of Meloidogvne incognita (Kt-
foid and White) Chitwood. Indian J Tint > 41 1^26^31, 
Vlk, F. (1972). Vliv ©rganickych hnojiv na populaci hadatek 
napadeni rostlin a vynos, Sbornik Vvsoke Skolv 
femedelske V Praze» A (Fakulta aqronomieka]. Part 2 t 95*211. 
Vlk, F. (1973). Vliv doby hnojeni organickymi hnojivy na 
populaci hadatek* napadeni rostlin a vynos* Sbornik; 
Vvsoke Skolv Zemedeleske V Praze. A (Fakulta aqrone««-
mlckaJ» Part 1 t 211«-224« 
Wageii V.A. (1945). Composts and disease. Proc. S. Afr* Technqtjl. 
Ass. ^ I 85-90. 
Waldmann* H. (1971). Ein neuer Weg zur Bekampfung der Wurzel» 
gallenalchen. Gesunde Pflanzen 23 i 227-228. 
Walker, J.T. (1969). Depression of Pratvlenchus penetrans 
populations by nitrogenous amendments. Phytopa^holoav 
52 t 403-404. 
Walker, J.T. and C.H. Specht (1967). Survival of lesion nema-
todes in soil amended with organic residue. Phvto-
patholoqv 57 t 346. 
Walker, J.T.t C.H. Specht and S. Mavrodineau (1967), Reduction 
of lesion nematode in soybean meal and oil amended 
•oil. PI. Pis. Reptr. 51 i 1021-1024. 
Wallace, H«E. (1963). The biology of plant parasitic nematodes* 
Edward Arnold (Publishers) Ltd., London i 280 p. 
W«ll«t«f HuR* CJl9f&). The soil environment. In- 'Plant Nemato. 
l®fy** (ed*- J.F. Southey), Tech. Bull. No. 7, Min. 
Agt« Fish* Food, K*M.S.O., London. 
Warthen, J*D. Jr« (1979). USDA Sci. Edu. Admn. Agric. Rev. 
Man. ARMNE 4 i 21 pp. Beltsville Md. 
Winoto-Suatmacljit E# (i9^9)» Studies on the effect of Taqetes 
species #n plant parasitic nematodes. H. Veenman and 
Zonen, N.V. - Wagenlngen t 132 p. 
393 
Wright, D*J« (1981}. Nemati idesi mode of action and n«w 
appro«$he$ to chemical control* In-* * Plant Parasitic 
Nematod»s«* Vol. Ill (eds*- B.M. Zuck«raan and H*A. 
Rhode)» Acad« Press, N.Y*, London etc* t 421«449* 
Yuhara, !• <1971.a)» Effect of soil application of chopped plant 
material of CrAtalaria. or marigold on Meloldoavne 
hapla population. Ann. Reptr. Soc> Pl# Prot> 22 t 62. 
Yuhara, I. (1971b)* Effect of soil treatment with dry organic 
matter powders on the population of Meloidoavne hapla 
attacking sugar beets* Bull Sugar beet Res. 13 
(Supplement) t 201-205* 
Zaiyd, M. (1977)* Effect of organic soil amendments on the 
incidence of root-knot nematode (Meloidogyne .layanica] 
on bhindi plants. Proc. Bihar Acad* Agr* Sci. 25 t 
23-26. 
Zurreen, S* and M.I* Khan (1984). Nematicidal activity in some 













Appendix -» II 
LIST OF NEMATODES CITED IN THE TEXT 
Anquina Scopoli 
it* trltici (Steinbuch) Chitwood 
/j^ phelenchus Bastlan 
^Phelenchus sp. 
B»lonolalmus Steiner 
§,• lonqicaudatus Rau 
(;j:riconemoides Taylor 
C, xenoplax Raskl 
Ditvlenchus Filipjev 
£• dipsaci (Kuhn) Filipjev 
&• mvceliophaaus Goodey 
HeXlcotvlenchus Steiner 
U* dihvstera (Cobb) Sher 
M» Indicus Siddiqi 
U* multicinctus (Cobb) Golden 
jH. pstudorobustus (Steiner) Golden 
Heterodera Schmidt 
i« MM3& Wollenweber 
H* eagota* Jon«s 
!• flYflftfs Ichinohe 
M» »^^»^ 0*Sehmidt 
M* rost»chl»nsis Wollenweber (Syn» Globodera rostochiensis) 
H* sghachtlji Schmidt 
GlobddTf Skarbllovich 
§" Pa^ 3.ida (Stona) Mulvcy and Ston»(Syn* Heteredera 
S* r*»t»@hiantit (Wollanweber) Mulvay S S E T ^ o n * ) 
and Stone 
Contd^«• • • 
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Appendix-II (contd.) . 
Hoplolalaus Van Gundy 
U.' qaleattis (Cobb) Thome 
H* Indlcus Sher 
ii» tvlenchiformis Daday 
I^ onqldorus Micoletzky 
I„, brevlcaudatus (Sch, Stekh#) Thorne 
it* elonqatus (de Man) Thorne and Swanger 
Meloidoqyne Goeldi 
M» areneria (Neal) Chltwood 
M« gxlqua Goeldi 
li* qraminlcola Golden and Birchfield 
M* hapla Chitwood 
M» incognita (Kofoid and White) Chitwood 
Id* incognita acrita Chitwood 
M. iavanica (Treub) Chitwood 
Paratvlenchus Micoletzky 
£• Proiectus Jenkins 
Pratvlenchus Filipjev 
£• alleni 
£• brachYurus (Godfrey) Filipjev and Stekh. 
£• g»^ *^»|> (Zimmermann) Filipjev and Stekh. 
£• h*^ i|H^ i'sm Taylor and Jenkins 
ll» n»qlgg=tus (Rensch) Filipjev and Stekh* 
£* ponttrans (Cobb) Filipjev and Stekh. 
£• scribReri Steiner 
£• g»»t drahan 
Rotvlenchulus Linf«rd and Oliveira 





X» braesicae Siddiqi 
X* clavtonl Steiner 
1* ci"bius (Butschll) Filipjev 
X» g^ a^ tinl Fielding 
Tvlenchuft Cobb 
X» filiformis Butschll 
Tvlenchulus Cobb 
X* semipenetrans Cobb 
Trichodorus Cobb 
X» chrlstlel Allen 
X» inlrzai Siddlql 
XiPhlnema Cobb 
^ amerlcanum Cobb 
^* basirl Siddiqi 
2(. diversicaudatum (MicdletEky) Thorne* 
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LIST 0^ PLANTS CITED IN THE TEXT 
Botanical Name Coimnon Narae Family 
Abelmoschus gsculer^ tus Moench* 
/ULeuritis fordiii Hemsl. 
iUM^ ,H» &SPS I" 
/Mlium sativum L* 
^aranthus vj^ xidis L. 
/^aaallis ^rv^nsis L« 
/Ananas sativa Schutt. 
Anthocephalus £adamba Mia* 
Arachis hvpoaea L. 
Arachis prostratsj Benth. 
Araemont^  maxican^ L* 
AXm.^ sati.to, I-
^zadirachta indica A* Juss. 
A^ukla Takahashi «x* Ohwi. 
B « ^ yuXaayjs L« 
§.%%B MpJLWMjim L. 
&lilUtt3rjy| £lKfl...^ud* 
t^im^Ulm MBSS^MkU ^i-n^' 
an«l Cots* 
grt^fNi alaii o^ch* 
|ras$l^, fi«:r„f,fffa ,|?,o.^ Xt4l L. 
,^^ s^s^ f,f ,^ l^|ra««a <r*Pi:«ra1r* L. 
Mss^MMmm *^ 
CJil«ndulA ^ fjti#4ii»ltjt L. 

























































Botanical Name Common Name Family 
CapsicuB annuua L» 
Capsicum frutescens L. 
Carica papava L« 
Carthamus tlnctorius L« 
Cassia fistula L« 
(^assia occldentalis L» 
Cephalaria svriaca Schrad, 
Chrysanthemum indicum L* 
pitrullus vulgaris Schredo 
Citrus aurantifolia Swingle. 
Coffea arabica L« 
Corchorus spp. 
Corchorus capsularis L* 
Corchorus olitorius L* 
Coriandrum sativum L. 
Crotalaria juncea L. 
Cucurblta pepo L« 
Cvnodon dactvlon Pers« 
Dactylis qlomcrata L« 
Daueu* ^arota L. 
DiaitagJa ^ c u a b e n s Stent* 
le^ag#ii ^inif^liiit Willd* 
mism^ aativ Mill* 
Eupfeftgteia ner i i fo l ia L. 
Ewti»^lA tiarueaili U 
Fe«Rlgaitiiii vulqare Mill* 
mi^ila mmst ^» 
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Grewla aslatica L* 
Hibiscus sabdariffa L* 
Hordeum vulqare L* 
Humulus lupulus L. 
Kochia Roth. 
Laqenaria Xeucantha Rusby* 
Linum usitassimum L* 
LoIiuiR perenne L* 
Lycopersicon lycopersicum (Li 
karsten* 
Manaifera indica L. 
Manihot esculenta Crantz. 
Martricaria chamonilla L. 
Medicaao hispida Gaertn. 
Medicaao sativa L. 
Melia azedarach L* 
Mio^ Qsa pydic^ L« 
Morinaa pteryaosperma Gaertn. 
l!!&£iMI Jyi^MllS Mill. 
Nieotiana tabacum L. 
OeiMun ^ d,^l^£ym L. 
PaspaltfM netatUB Flueaae. 
P«diilan;lhtis tithyaaloides Poit. 
sti^f. and Hub. 
Peristxophft biaalveulata Nees. 






























































Botanical Name Common Name Family 
jP.hleum pr a tense L» 
Piper nigrum L. 
Pisum sativum L. 
Pongamia pinnata Pierre. 
Portulaca oleracea L» 
Psidium quaiava L. 
Psophocarpus palustris Desv. 
Pueraria thumberqiana Benth. 
Punica qranatum L. 
Raphanus sativus L. 
Ricinus communis L. 
fiosa Xp,m:n. 
flubus indaeus L* 
Saccharum officinarum L. 
Sesamuro indicum L. 
Sesbania aculeata Poir. 
Solanum andioena Juz* and Buk. 
Solanum melonqena L. 
Solanum tuberosum L. 
•^fyghum vulgar^ Pers. 
Splnacia oleracea L. 
SvzJjyium cumini (L.) Skeels. 
jaqf^ti n^G%i^ L. 
JPSMlig MM^ Cav. 
Taqe1;i»s patula Hort. 
Taqetes puaiia t. 
Thevtia peruviana K» Sehum. 
Thymus serphvllum L. 





















































Yellow oleandoQ^ Apocynaceae 
pilakaner 








Tr|.t9^*^ ?i?x?t^ d^ |nuin L. 
Trifolium praten[se L. 
Triticum aestivum L» 
Urtica urens L* 
yicia faba L. 
Viana sljignsis Endl. 
Zea L. 
,;Zea mays L, 
Zinoiber officinale Rose. 
Zinnia eleqans Jacq. 
Common Name 
Clover 
Red clover 
Wheat 
Urtica sp. 
Broad bean 
Cowpea 
Corn 
Maize 
Ginger 
Zinnia 
Family 
LegtJiainosae 
Leguminosae 
Gramineae 
Urticaceae 
Leguminosae 
Papilionaceae 
Gramineae 
Gramineae 
Zingiberaceae 
Compositae 
